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Pathways in Technology Early College High Schools (P-TECH) not only prepare 
students for postsecondary study but also support economic development by preparing 
students to enter the workforce. The purpose of this qualitative study was to interview P-
TECH industry partners to gain a deeper understanding of their experiences and 
perspective regarding how current programs have been implemented, their roles in these 
partnerships, and workforce outcomes. There were three research questions: (a) What are 
industry partners’ perceptions of how the P-TECH program prepares students to enter 
STEM related careers? (b) What are industry partners’ perceptions of how the school 
district engages business and industry partners in developing career pathways which align 
with Texas HB5 requirements? (c) What do industry partners perceive as successes and 
challenges associated with the P-TECH program? The study gave voice to the industry 
partners who experienced the industry-partnership aspect of the P-TECH program 
phenomena firsthand. There were six participants who represented six industry partners 
vii 
of the P-TECH program operating in a large school district in Texas interviewed. Coding 
involved constructing an in-depth description of the experience. Pseudonyms and 
masking were used for the final presentation of the findings. The seven themes that 
emerged from the data follow as: (a) value alignment, (b) future employment 
opportunities and skills mapping, (c) mentoring and workplace learning experiences, (d) 
champions, (e) effective communication, (f) positive experiences, and (g) opportunities 
for improvement derived from the participants’ responses. This study’s findings offer a 
deeper understanding of the industry partner experience and might assist superintendents 
in identifying best practices for building strategic partnerships that ensure the longevity 
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Chapter 1: Introduction 
College and career readiness are key priorities for educators, policymakers, and 
workforce communities (Balestreri et al., 2014, Bragg & Taylor, 2014, Gewertz, 2010). 
Conley (2008) defines college readiness as “the level of preparation a student needs in 
order to enroll and succeed in a credit bearing general education course at a post-
secondary institution” p.24. Also, career readiness can be, “an indicator of whether 
students are equipped with the skills and attributes they need to successfully seek and 
obtain gainful employment” (Totura, 2013, p. 2). Presently, there is a growing demand 
for science, technology, engineering, and mathematics (STEM) professionals and to 
bridge the gap stakeholders in education and STEM industries are considering more 
holistic education options that prepare students for postsecondary education and the 
workforce (IBM, 2012). Consequently, educators, policymakers, and industry 
professionals are working to implement policies or programs to address the challenge. 
In Texas, House Bill 5 (HB5, 2013) established the state Foundation High School 
Program which provides an opportunity for students to earn endorsements in specific 
areas of study inclusive of STEM. The bill was enacted to help ensure students obtain the 
skills necessary to enroll in post-secondary education or procure employment (Aycock & 
Davis, 2014). Additionally, public school districts in Texas are implementing innovative 
programs to equip students with the knowledge and skills to transition into college or a 
career successfully. One such program is Pathways in Technology Early College High 
Schools (P-TECH). P-TECHs are formed based upon a partnership between high school, 
college, and industry partners. The first P-TECH opened in 2011 at Paul Robeson High 
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School in Brooklyn, New York, through the collaborative efforts of IBM, New York City 
Department of Education, City University of New York, and New York City College of 
Technology (Gale, 2018). Globally, the P-TECH initiative has grown to include more 
than 100 schools in eight states (New York, Illinois, Connecticut, Maryland, Colorado, 
Rhode Island, Texas and Louisiana) and three countries; Australia, Morocco, and Taiwan 
(P-TECH, 2019). The Texas Education Agency (TEA, 2019) designated the first P-TECH 
schools in Texas during the 2018-2019 school year and the following school year the 
number of designated P-TECH schools grew from 34 to 63. 
The P-TECH model is an early college high school model with specific purposes 
to: 
1. Address the “skills gap” and strengthen regional economies by building a 
workforce with the academic, technical and professional skills required for middle 
skill level jobs and 
2. Provide underserved youth with an innovative education opportunity with a direct 
pathway to college attainment and career readiness. (P-TECH, 2019, para. 4) 
P-TECHs enlist the support of industry partners who agree to mentor students, 
provide internships and offer P-TECH students priority in interviews for employment 
following graduation. P-TECH industry partners support the program by committing to 
implement the model according to the framework outlined within the memorandum of 
understanding (MOU).  
The MOU formalizes the partnership and details the role and responsibilities for 
each entity. Industry partners agree to the following: 
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A. Providing an industry liaison which is an employee from the company 
assigned to the high school to support implementation of the program 
B. Developing a skills map a document that outlines the professional skills 
required for entry level employment 
C. Providing students with work experiences that include mentoring, site 
visits, speakers, project days and paid internships 
D. Committing to provide P-TECH graduates first priority in job interviews  
E. Collaborating with high school and college partners to ensure that work 
experiences are integrated with high school and college coursework. 
(IBM, 2012, p. 12). 
P-TECH industry partnerships provide students with direct exposure to industry 
professionals in STEM fields in order to equip graduates with the knowledge and skills to 
transition into the workforce successfully (Figure 1).  
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Figure 1. P-TECH model as presented by MDRC (2018). 
One large urban school district in Texas has taken P-TECH to scale by 
implementing the program as a school within a school at 18 comprehensive high schools 
throughout the district. The district’s P-TECH program consists of partnerships with 7 
community colleges and 77 industry partners. The first cohort of students in the district’s 
P-TECH program graduated from eight high schools in May 2020. The P-TECH concept 
is relatively new and was quickly taken to scale. Thereby, creating the need to assess the 
model’s sustainability, students’ employment opportunities and outcomes, students’ 
levels of preparedness to enter the STEM workforce, and the reliability and satisfaction 
of industry partners (Abdul-Alim, 2017; Grand, 2017).  
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Statement of the Problem 
Currently, there are 6.6 million job seekers and 6.0 million job openings in the 
United States; however, there is a ‘skills gap’ the difference between skills job creators 
need and the skills job seekers offer, leaving many jobs unfilled (US Department of 
Labor, 2018). The skills gap primarily consists of jobs that may not need a 4-year degree 
but do need some postsecondary training. According to Symonds et al. (2011): 
The total number of jobs in America has grown by 63 million, the number of jobs 
held by people with no post-secondary education has decreased by 2 million jobs. 
Thus, over the past third of a century, all of the net job growth in America has 
been generated by positions that require at least some post-secondary education. 
(p. 2) 
The skills gap can be addressed by training high school students to work in jobs 
requiring some postsecondary training and considered middle skill level. Middle skill 
level professions include jobs such as network administrators, computer technicians, 
machinists, financial analysts, and healthcare technicians (Burrowes et al., 2014). These 
job titles suggest middle skill level jobs require more education and training than a high 
school diploma but less than a 4-year college degree. There is a shortage of people 
qualified for these positions thereby creating a skills gap (Symonds et al., 2011).  
Companies cite fears about the availability of skilled labor (Autor, 2015; Future 
of Jobs Report, 2018; Tyszko, Sheets, & Fuller, 2014). Burrowes et al. (2014) noted that 
“when businesses come up against hard-to-fill middle-skills jobs, they face hidden costs 
such as lost output, increased overtime, inability to grow and compete, and higher 
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turnover” (p. 16). College students are also impacted by the skills gap. “Only 36% of full-
time students enrolled at four-year research universities, 19% at all other universities, and 
4% of students at two-year institutions graduate on time. For those who do graduate, 
nearly 54% of bachelor’s degree holders age 25 and under are either unemployed or 
underemployed” (Tyszko et al., 2014, p. 6). 
According to Matthews and Yongpradit (2019), the United States will not be able 
to keep up with the growing demand for skilled workers in information technology (IT) 
and computer science (CS) unless something changes. In the report Addressing 
America’s Growing Demand for Information Technology and Computer Science: The 
Case for Change in K–12 Education the authors state, “there are more than 150,000 
unfilled IT [information technology] support jobs in the U.S.” (Matthews & Yongpradit, 
2019 p. 4). Given the demand for a more skilled workforce and the need to improve post-
secondary completion rates, school districts are working to increase the number of 
students who have access to post-secondary education prior to high school graduation. 
The academic benefits of students participating in dual enrollment programs include 
increased academic rigor during the junior and senior years of high school, overall 
academic success for students, and facilitation of the transition between high schools and 
colleges (Jones, 2013). The most common programs implemented which allow students 
to earn college credit while in high school are International Baccalaureate (IB), Advanced 
Placement (AP), and dual enrollment. AP, IB, and dual enrollment programs provide high 
school students with an opportunity to complete college coursework and earn college 
credit; however, these programs do not specifically address the growing demand for 
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middle skill level professionals in STEM fields. The P-TECH program emerged as an 
alternative for fast tracking students into their careers upon dual high school and 
community college graduation (IBM, 2012).  
Schools seeking to implement P-TECH programs in Texas must obtain 
designation by applying to TEA. The designation process was established to ensure that 
school districts maintain the integrity of the P-TECH model (TEA, 2018). School districts 
earn P-TECH designation by submitting documentation to demonstrate implementation 
of the program in accordance with the guidelines contained in the TEA (2018) P-TECH 
Blueprint.  For example, the TEA P-TECH Blueprint calls for industry partners guide 
educators through a skills mapping process which identifies the skills required for entry-
level jobs targeted for students graduating from P-TECHs.  
After the workplace skills are identified, they are utilized to develop a 6-year plan 
to educate students to perform those skills. The P-TECH curriculum is derived from the 
partners’ workplace and employment needs (IBM, 2012). Prior to this study, there was 
little substantial evidence of P-TECH program success from the perspectives of industry 
partners regarding whether their demand for middle skill level professionals was met. 
The study was based on the information provided in the literature and the extremely 
limited outcome studies (Giani, Alexander, & Reyes, 2014; Haxton et al., 2016; 
Hoffman, Vargas, & Santos, 2009). 
College access programs provide increased opportunities for high school students 
to earn college credit hours in high school; however, P-TECH programs are needed to 
address the growing demand for middle skill level professionals in STEM fields. Industry 
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partners have pivotal roles in the success of P-TECHs. The benefits to students who 
graduate from P-TECHs appear to be obvious; however, the benefits to the industry 
partners need to be explored. Data from industry partners may be used to determine if P-
TECHs within the district are successfully preparing graduates for middle skill level jobs 
across the region. 
Purpose of the Study and Research Questions 
The purpose of this study is to interview P-TECH industry partners to gain a 
deeper understanding of their experiences and perspective regarding how current 
programs have been implemented, their roles in these partnerships, and workforce 
outcomes. Therefore, data were collected to determine what experiences the industry 
partners had and what value they associated with their P-TECH partner schools. The 
purpose of the qualitative study was fulfilled by answering the following three research 
questions: 
1. What are industry partners’ perceptions of how the P-TECH program prepares 
students to enter STEM careers? 
2. What are industry partners’ perceptions of how the school district engages business 
and industry partners in developing career pathways which align with Texas HB5 
requirements? 
3. What do industry partners perceive as successes and challenges associated with the 
P-TECH program? 
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Significance of the Study 
The demand for STEM jobs was growing at a faster rate than overall 
employment; simultaneously, the skills demanded by STEM employers evolve much 
faster than education systems can adapt (Grand, 2017). In 2013, Texas House Bill 5 
replaced the high school graduation plan with a new structure which requires students to 
select at least one of five endorsements; STEM, Business and Industry, Public Service, 
Arts and Humanities or Multidisciplinary. The new Texas Foundation Graduation Plan 
reduced the overall core requirements of the previous graduation plan and broadened the 
scope of career and technical education course offerings as a means to increase workforce 
preparation (Latham-Sikes, 2017).  
Moreover, in 2016, the TEA, Texas High Education Coordinating Board 
(THECB), and Texas Workforce Commission (TWC) were charged to work 
collaboratively to develop a plan that connected education and industry, with the goal of 
helping Texas grow in economic prosperity (TEA, 2016). The overarching goal of the 
plan is to increase the percent of 25- to 34-year-olds in Texas who hold a certificate or 
degree from 38% to 60% by 2030 (Latham-Sikes, 2017). TEA also worked 
collaboratively with the TWC and the THECB to establish the Texas P-TECH program in 
order to address regional workforce needs, course credit transfer policies between 
institutions of higher education and create internships, apprenticeships, and other work-
based education programs for P-TECH students (TEA, 2018). TEA also developed a 
competitive grant program to provide funding for school districts within the state to 
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launch P-TECH programs. As a result, superintendents began plans to add P-TECH 
programs to their school district’s library of curricula. 
With superintendents seeking to access funding to implement P-TECH programs, 
there was a need to provide a deeper understanding of the P-TECH from the perspective 
of industry partners. Superintendents who play a central role in innovative policy 
development in education need information on programs like P-TECH that can influence 
workforce development policy. Superintendents who engage in P-TECH development 
might benefit from understanding how to maximize the funds allocated to training and 
education programs that the target high-demand jobs found in the STEM fields that 
include information technology and healthcare (Olsen, Hora, & Benbow, 2014).  
P-TECH programs require partnerships between high schools, colleges, and 
industries. P-TECH partnerships are established by a formal agreement that must include 
a six-year curriculum culminating in an industry-recognized Associate of Science (AS) 
degree or Associate of Applied Science (AAS) degree; work-site visits and activities 
leading to internships; mentoring; incorporation of academic, technical and workplace 
skills; and other structural components required to implement the program successfully 
(Public Policy Institute, 2016). Superintendents need information about implementing P-
TECH programs, given that states like Texas have allocated money specifically for 
launching P-TECHs (TEA, 2019).  
By understanding the partners’ perspectives, superintendents may gain valuable 
insight about planning for opening a P-TECH that is attractive to industries needing 
graduates with middle level skills. The industry partners’ experiences with P-TECH 
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programs might provide superintendents with relevant information about effectively 
engaging with industry partners to support students in developing workplace learning 
skills. Additionally, the study added to the body of knowledge about P-TECH which was 
limited due to the cutting-edge nature of its design. 
Conceptual Framework 
The study was conducted based upon a conceptual framework guided by IBM’s 
(2012) P-TECH design principles and the strategic partnerships conceptual framework by 
Eddy and Amey (2014). These models were synthesized together as an integrated 
conceptual framework that guided this qualitative study. First, IBM’s P-TECH design 
principles were the following: 
1. Building an effective partnership,  
2. Leading with a clear vision and shared decision making,  
3. Designing a rigorous and focused curriculum,  
4. Creating an integrated college experience,  
5. Creating an integrated workplace experience,  
6. Building a strong and collaborative teaching faculty,  
7. Fostering family and community engagement and  
8. Using resources purposefully. (p. 5)  
In the STEM Pathways to College and Careers Schools Development Guide, IBM (2012) 
advised: 
When the collaborators began planning P-TECH in September 2010, the goal was 
never to create a single school. Rather, the express intent was to create an 
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innovative, replicable model for education one that united the expertise of the 
public and private sectors to provide new opportunities for young people and 
addressed the need to strengthen the continuum from school to college and 
careers. (p. 1) 
Second, the strategic partnership model, developed by Eddy and Amey (2014) 
was included in the conceptual framework because P-TECH programs require 
partnerships between and among K-12 educational institutions, higher education, and 
industry partners. The first P-TECH was established to demonstrate the capability of K-
12 schools, higher education institutions, and public-private partnerships to substantially 
increase graduation rates, prepare greater numbers of students to fill jobs in the 
information technology field, and enable more students to pursue postsecondary 
education successfully (IBM, 2012). Consequently, successful implementation of the P-
TECH program required partnerships between and among the collaborating institutions 
through the development of effective collaborations. Amey, Eddy, and Campbell (2010) 
stated: 
Educators working together across institutional levels can provide smooth 
pathways and options for students who have been historically disabled by the 
traditional systems and structures that make it difficult for them to find creative 
options, develop support networks, address their diverse learning needs, and 
identify alternative strategies that will assist them in the pursuit of their 
educational goals. (p. 335) 
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Strategic partnerships are formed based upon a common purpose and for the joint 
contribution in helping leaders meet institutional goals and objectives (Eddy & Amey, 
2014). The strategic partnership model has the three phases of prepartnership, partnership 
development, and partnership capital (Eddy & Amey, 2014). Figure 2 provides a visual 
depiction of the model. 
 
Figure 2. Strategic partnership model components and phases by Eddy and Amey (2014), 
reprinted with permission. 
The first phase in the model includes the antecedents for each of the partners that 
contribute to the motivation to partner (Amey et al., 2010). Institutional goals are the 
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basis upon which the strategic partnerships are formed. As such, goals contribute to the 
motivations for partnerships. Eddy and Amey (2014) grouped the motivations for 
partnerships into four themes: 
1. Economic goals associated with available funding, economic development, 
and shared resources, 
2. Policy mandates driven by legislative initiatives,  
3. Value alignment between the organizations’ missions, visions, goals, and 
guiding principles, and 
4. Strategic leadership based upon institutional priorities.  
The second phase of the model includes formally establishing the partnership and 
building relationships. This stage of the partnership model encompasses the processes 
required to advance collaboration beyond the self-interest of the partners (Amey et al., 
2010). The second phase typically begins with the formal process of developing a 
contract that, over time, evolves based on social processes involving the establishment of 
relationships and trust (Eddy & Amey, 2014). 
The third phase of the model is partnership capital, in which the evolution of the 
partnership results in creating shared meaning, ongoing trust, and aligned strategic goals 
(Eddy & Amey, 2014). In this phase, the partnership becomes greater than the sum of its 
parts and becomes a recognizable meta-organization with inclusive norms, values, 
networks, synergies, and resources (Eddy & Amey, 2014). According to Eddy and Amey 
(2014), “strategic partnerships hold great promise and potential in their ability to result in 
system changes and new ways of addressing problems together” (p. 104). Therefore, 
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gaining a deeper understanding of the effective practices within P-TECH programs from 
industry partners offered the opportunity to produce knowledge beneficial to district 
leaders seeking to maximize the strategic partnerships of P-TECH programs.  
Definitions 
Specific terms were applied throughout this document. These terms were either 
unique to the P-TECH program or were used in a unique way for achieving the purpose 
of the study. The P-TECH related terms are defined in this section. 
Industry partner. A company that has a signed MOU to partner with a school 
district to implement the P-TECH program. Industry partners play a direct role in 
addressing the skills gap by assuring that the P-TECH program delivers the requisite 
skills and experiences required through skills mapping and providing students with 
mentors and on-site learning experiences (Bishop-Josef et al., 2014). 
Memorandum of understanding. An MOU is a partnership agreement between 
the high school, college and the industry partner that is a critical element of the P-TECH 
program. The written agreement between the public school district, the institution of 
higher education and industry partner should define the roles and responsibilities of each 
entity. The Texas Education Agency (2018) suggested the P-TECH partnership 
agreement should include, minimally, the following elements:  
a. A detailed plan for work-based learning experiences for students appropriate 
to each grade level, such as facility visits, guest speakers, presentations, career 
information, job shadowing, internships, externships, and apprenticeships  
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b. Clear roles and responsibilities for worksite supervisors, mentors, teachers, 
support personnel, and other partners 
c. Career mentoring with industry/business partner  
d. Support for students’ activities, such as clubs, Career and Technical Student 
Organizations, competitions, and special initiatives 
e. Each MOU must include an agreement that the regional industry or business 
partner will give to a student who receives work based training or education 
from the partner under the P-TECH/ICIA program priority in interviewing for 
any jobs for which the student is qualified that are available on the student’s 
completion of the program  
f. Course path and program monitoring  
g. The MOU should state clearly the industry certifications that will be acquired 
and the standards/curriculum that will be followed to achieve stated 
certifications  
h. Student access to business and industry partners and work-based learning 
facilities, services, and resources  
i. Transportation costs and fees. (p. 1) 
Skills mapping. This term refers to the process of identifying vital skill and 
knowledge components of a job or role, in order to define what is required for the 
successful performance (Mittal et al., 2019). 
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Workplace learning. The workplace learning consists of coursework, mentoring, 
workplace visits and credit-bearing internships designed to help students develop the 
skills to transition into a career successfully (IBM, 2012). 
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Chapter 2: Literature Review 
College and career readiness are rapidly supplanting high school completion as 
the key priority of the K-12 education system. Ensuring that students graduate from high 
school prepared to transition into college or career successfully is critical because the 
demand for skilled labor is increasing. Currently, there is a shortfall between the demand 
for and the supply of certain skills sets, creating a skills gap. The skills gap is the 
difference between the demand for certain skill levels and the supply of individuals who 
possess the required skills (Christo-Baker et al., 2017). The skills gap is a well-
documented phenomenon that leaves millions of jobs unfilled in the U.S. For instance, at 
the U.S. Bureau of Labor Statistics, Richards and Terkanian (2013) projected that by 
2022 the fastest growing occupations would be jobs that require a master’s degree, and 
the second fastest growing occupations include jobs that require an associate’s degree. 
Additionally, 63% of all jobs in the United States, and 90% of the jobs in growing 
industries, require postsecondary training (Sambolt & Blumenthal, 2013). More 
specifically, 11 of the 15 fastest growing occupations, between 2014 and 2024, required 
some level of postsecondary education (Hogan & Roberts, 2015). For example, Bishop-
Josef et al. (2014) predicted that based upon labor trends in New York, approximately 
350,000 jobs would go unfilled because employers are unable to locate workers qualified 
for middle skills jobs  
The demand for skilled professionals is further compounded by the number of 
employees eligible for retirement along with advances in technology which require 
workers to obtain new or additional skill sets. In 2015 approximately 50% of the 
19 
technical professionals working in the oil and gas industry were eligible to retire (Behie 
& Henwood, 2018). Furthermore, the Global Agenda Council on Skills and Talent 
Mobility and the Steering Board (2011) reported the United States needed to add 23-
million workers to the talent base by 2030 to sustain economic growth and noted “filing 
higher demand positions will require improved and more extensive vocational training” 
(p. 7). Sirkin et al. (2013) concluded the following in their report: 
1)  Companies are not doing enough to cultivate a new generation of skilled 
manufacturing workers in the United States. Manufacturers have scaled 
back training over the years, and they underutilize important high schools 
and community college resources to attract talent. 
2) The retirement of aging workers and the heightened demand for workers 
could cause serious skilled-labor shortages.  
3) Companies, schools, governments and nonprofits need to do much more in 
regarding to training and employing skilled manufacturing workers. (p. 4) 
The demand for middle skill level professionals is high. Bishop-Josef et al. (2014) 
predicted that in New York alone 3.3-million total job vacancies between 2010 and 2020, 
would occur as a result of new jobs and openings from retirements and career switches. 
The growing demand for skilled workers in science, technology, engineering and 
mathematics is well documented (Atkinson, 1990; Bishop-Josef et al., 2014; Behie & 
Henwood, 2018; Cappelli, 2015; Christo-Baker et al., 2017; Sirkin et al., 2013). The 
challenge to address the skills gap is further complicated by concerns regarding the 
adequacy of K-12 education to produce graduates prepared to enter into college or career. 
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Kirsch, Braun, Yamamoto, and Sum (2007) discussed the confluence of three powerful 
factors likely to have a major impact on the future of the country. They found the factors 
were divergent skill distributions, the changing economy, and demographic trends. 
Kirsch et al. concluded that a large percent of the adult population over 15 years of age 
do not demonstrate the needed literacy and numeracy skills to be successful in an 
increasingly competitive labor force nor the proficiency to be successful in postsecondary 
education. ACT (2007) also concluded the majority of 21st century American high school 
graduates, however, are neither academically prepared for the rigor of postsecondary 
education or of entering the workforce.  
Nationally, approximately 56% of high school graduates are highly qualified for 
admission at four-year institutions of higher education (Chen, 2016). As a result of the 
significant number of high school graduates failing to be adequately prepared to enter 
freshman-level college courses, there is a high need for remediation (Alliance for 
Excellent Education, 2006). Approximately 28% of incoming college freshman enroll in 
at least one developmental course in reading, writing, or math (An, 2013). Developmental 
education courses are designed to ensure college students have met high school end of 
course standards and are comprised of prerequisite knowledge and skills for success in 
entry-level college classes (Chen, 2016). Most students who enroll in developmental 
courses, however, do not complete the sequence of required courses, which results in few 
students persisting to complete college-level math or English courses (Hodara & Jaggars, 
2014). Therefore, a large percentage of students who enter college taking developmental 
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courses do not earn any degree. This lack of persistence negatively impacts these 
students’ future earning potential.  
The economic and long-term benefits of a college degree cannot be understated. 
High school graduates earn less than individuals who earn either a 2-year or 4-year 
college degree. Hershbein and Kearney (2014) found that the typical bachelor’s degree 
holder earned about $1.2 million over a lifetime about $600,000 more than the average 
high school diploma holder and about $300,000 more than the average associate degree 
holder. Therefore, K-12 school leaders must implement strategies to ensure students 
graduate adequately prepared to meet the education needs projected by future workforce 
demands.  
Research suggests that Early College High Schools (ECHS) are an effective 
strategy for improving the outcomes for high school students (Hoffman & Webb, 2010). 
Song and Zeiser (2019) conducted a longitudinal study of ECHS graduates which found 
that within 6 years after expected high school graduation, 84.2% of early college high 
school students enrolled in college, compared with 77.0% of control students. The 
American Institutes for Research (2014) concluded that ECHS students complete a 
postsecondary credential at higher rates than non-ECHS students in the study (see Figure 
3). Within 6 years of high school graduation: 
▪ More than 45% of ECHS students earned a postsecondary degree, compared 
to about 34% of traditional high school students 
▪ About 29% of ECHS students earned an associate degree or certificate, 
compared to 11% of traditional high school students 
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▪ About 30% of ECHS students earned a bachelor’s degree, compared to 25% 
of traditional high school students (Song & Zeiser, 2019). 
Figure 3. Comparison of ECHS and Tradition high school (control) group student 
outcomes as reported by the American Institutes for Research (2019). 
Literature related to early college high schools has included several themes, 
among them are ECHS student populations (DiMaria, 2013), student success rates 
(Berger et al., 2010; Edmunds, 2012; Edmunds et al., 2017; Song & Zeiser, 2019) and the 
transition to four-year institutions (Haxton et al., 2016). The literature includes 
examinations of ECHS student outcomes compared to non-ECHS students (Berger et al., 
2010; Edmunds et al., 2012, 2017; Haxton et al., 2016; Song & Zeiser, 2019). The 
literature has little discussion pertaining to ECHS programs designed to support 
workforce development or examination of P-TECH programs. Consequently, this review 
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attempts to synthesize literature toward filling the gaps in knowledge related to P-TECH 
schools as viable ECHSs whose primary focus involves workforce development.  
This review of literature is comprised of three parts. Firstly, this review focuses 
on contextualizing economic impact with regard to high school and college degree 
attainment. Secondly, this study identifies and examines several strategies for increasing 
the number of students who graduate from high school both college and workforce ready. 
The assessment of the early college high school design and the more recent 
implementation of P-TECH model as a means to increase postsecondary completion and 
address workforce demands and middle skills gaps is included in the evaluation of the 
literature. Conclusions are drawn and the gap in the review is identified. 
Education Attainment and Economic Impact  
 Equipping students with the knowledge and skills to graduate from high school 
adequately prepared for postsecondary success is essential. Education beyond high school 
is a prerequisite for a secure lifestyle and significantly improves the probabilities of 
employment and a stable career with a positive earnings trajectory (Ma et al., 2013). The 
benefits of college degree attainment are well documented and numerous (Ferraro, 
Schafer, & Wilkinson, 2016; Oreopoulos & Petronijevic, 2013; Oreopoulos & Salvanes, 
2011; Perna, 2005). Individuals who earn college degrees tend to experience higher 
earnings, lower unemployment and poverty rates, and better working conditions; they 
also live longer and are generally in better health (Perna, 2005). For example, in 2015, 
the median annual income for workers with a bachelor’s degree who were 22 to 27 years 
was $43,000; this value was approximately $18,000 higher per year than the earnings of 
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workers in the same age group with only a high school diploma (Miller et al., 2016). 
Additionally, nearly 8 out of 10 future job openings were predicted to require some 
workforce training or postsecondary education; therefore, high school graduates must 
obtain the requisite knowledge and skills to take advantage of future employment 
opportunities (Holzer & Lerman, 2009).  
 However, institutions of higher education and the business community are 
concerned about the inadequacy of a traditional PK-12 education in preparing students 
for the postsecondary education or training necessary to succeed in careers in the fastest 
growing industries (Balestreri, Sambolt, Duhon, Smerdon, & Harris, 2014). For instance, 
the 2015 National Assessment of Educational Progress (NAEP) reading assessment 
results indicated that 29% of 12th grade students scored below basic reading level, which 
means they did not have partial mastery of the appropriate grade level knowledge and 
skills (Waldman, 2016). When high school graduation and student achievement rates are 
disaggregated by ethnicity the numbers are even more alarming. Only 23% of African 
American and 20% of Hispanic students produce the skills needed to succeed in college 
(ACT, 2016). Furthermore, the ACT (2016) showed evidence of the significant 
achievement gaps that continue to exist among African American and Hispanic students 




Percent of 2016 High School Graduates Meeting the ACT College Readiness 
Benchmarks by Race/Subject 
Race/Ethnicity English Math Reading Science 
African American 33 13 19 11 
Hispanic 46 27 30 21 
White 73 50 55 48 
All Students 61 41 44 36 
 
Given the importance of college education, it is imperative that PK-12 education 
systems implement practices that increase the number of students moving along a 
positive trajectory toward postsecondary completion. On average 80% of public high 
school students receive a regular high school diploma at the end of 4 years after starting 
ninth grade (Stetser & Stillwell, 2014). The national adjusted cohort graduation rate 
showed the percentage of public high school students who graduated with regular 
diplomas during 2014-2015 school year and within 4 years was 83% (McFarland et al., 
2017). Approximately 60% to 70% of high school graduates attempted some form of 
postsecondary education (Bureau of Labor Statistics, 2018); however, these students 
enroll in developmental education courses at colleges and universities at alarming rates 
(Southern Regional Education Board [SREB], 2010), suggesting a significant number of 
high school graduates do not possess the requisite knowledge for college-level work. 
College professors have estimated that 42% of students are not adequately prepared for 
college, and 70% of college instructors report having to devote some of their first-year 
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class time toward reviewing content that they feel should have been taught in high school 
(Wyatt et al., 2011). Only 28% of college instructors believe that public high schools 
adequately prepare students for the challenges of college (Wyatt et al., 2011).  
 College degree attainment is essential because individuals with higher levels of 
education earn more and are more likely to be employed which benefits both the 
individual and society. However, just over half of the students who start college finish it 
within 6 years (Shapiro et al., 2015). College graduates obtain greater financial gain than 
high school graduates with no postsecondary success. For example, the median income of 
bachelor’s degree recipients with no advanced degree working full time in 2011 were 
$21,100 more than the median earnings of high school graduates (Ma, Pender, & Welch, 
2016). Importantly, society benefits when more of its population complete higher 
education degrees. Perna and Riepe (2015) found when college attainment levels 
improve, the tax base increases, reliance on social welfare programs declines, and civic 
and political engagement increases.  
However, Jobs for the Future (2014) found the number of off-track youths to be 
staggering because 17% of Americans between the ages of 16 and 24 years, or 
approximately 6-million young people in the United States, are out of school and out of 
work. The disconnection from school and work has an enormous negative impact on the 
nation. The estimated lifetime economic consequence of a single off-track 20-year-old is 
$235,680, and the total fiscal and social burden of total number of off-track youth is 
calculated to be $6.1 trillion over the span of their lifetimes. Additionally, Jobs for the 
Future estimated that millions of jobs remain unfilled each year due to lack of available 
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and qualified candidates and projected there was a shortage of 12 million skilled workers 
in 2025. The number of off-track youth in conjunction with the number of jobs that 
remain unfilled each year suggested new and innovative approaches were required to 
improve education outcomes and create pathways that prepare students for jobs that 
would lead to productive careers (Jobs for the Future, 2014).  
Strategies to Increase College and Career Readiness 
School districts implement a variety of practices to help prepare students for the 
transition into post-secondary education or careers. Through endorsements Texas HB5 
requires specialized coursework to help prepare students for life after high school. The 
law requires students to select an endorsement category to add to their Foundations High 
School Program prior to entering high school. Students also have access to advanced 
learning opportunities such as dual credit and advanced placement courses to support 
college and career readiness (Required coursework, §19 TAC chapter 74, subchapter G.; 
Graduation requirements, §19 TAC chapter 74, subchapter B.) High school students who 
participate in college-credit-bearing coursework are more likely to graduate high school, 
go to college, and earn a college degree (Haxton et al., 2016). The three most common 
advanced academic practices implemented in high schools are International 
Baccalaureate (IB), Advanced Placement (AP), and dual enrollment programs, all of 
which are designed to allow students to earn college credit while in high school. 
AP programs offer rigorous courses and exams through which high school 
students may earn college credit (Barnard-Brak, McGaha-Garnett, & Burley, 2011; 
Blankenberger, Lichtenberger, & Witt, 2017). Most students enroll in standardized AP 
28 
courses taught by high school teachers who have been certified by the AP sponsor, the 
College Board (2018). The College Board offers exams for 37 advanced-level courses in 
22 subject areas including calculus, physics, European history, and foreign languages. AP 
course enrollment is typically free for the student because it is offered in the high school; 
however, taking the AP exam to earn college credit requires test takes to pay the exam 
fee of $83. AP exams are graded on a scale of 1 to 5. A score of 3 is considered passing 
by most school systems. However, many higher education institutions accept only AP 
exam scores of 4 or 5 for college credit (Warne et al., 2015). Also, although a community 
college may accept AP credits, a university may refuse to accept those same credits when 
the student enrolls in a baccalaureate program as a first time in college student or 
transfers from a community college into a baccalaureate program. Moreover, some 
universities and colleges use AP grades as placement tools but do not award college 
credits (Warne et al., 2015).  
The IB program is offered in more than 100 countries that offers rigorous liberal 
arts and classical curriculum as created and administered by the International 
Baccalaureate Organization (IBO). The IB Diploma program is designed for students 
aged 16 to 19 years. Although an IB Diploma is awarded to those students completing all 
exams, high schools may offer students the option of taking only select IB courses 
without earning an IB diploma. All program instructors must be trained and certified by 
the IBO. As with the AP program, IB courses prepare students for the internationally 
normed exams that were developed by IBO and are graded by IBO on a scale of 1 to 7. 
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Scores of 4 or higher generally lead to college credit, although postsecondary institutions 
set their own policies on credit awards, just as they do with AP scores (IBO, 2016). 
Dual credit, sometimes called concurrent enrollment, permit high school students 
to earn transferable college credits before graduation (Karp et al., 2008). The coursework 
may count as credit toward both high school and college graduation. These college credit 
bearing courses may be taught at high school or college campuses by either high school 
teachers or college faculty. High school students can enroll in dual credit courses as 
cohorts forming learning communities; but they can also choose to take individual 
courses as they choose. However dual credit course admission requirements are set by the 
colleges offering the dual credit opportunity.  
Dual credit coursework must satisfy the learning goals and objectives of both 
educational entities. The dual credit courses’ learning objectives must be consistent in 
terms of rigor, performance expectations, behavior expectations, and pedagogy so that all 
students attending these courses gain comparable learning experiences. During the 2010-
2011 academic year, the National Center for Educational Statistics (NCES, 2013) 
reported that over 1-million high school students had taken at least one dual credit course 
within their junior or senior year and over 2-million dual credit courses completed 
nationwide. Dual enrollment programs are present in all 50 states, and 40 states have 
state-level policies that address dual enrollment (Karp et al., 2008). 
 Early college high schools are another type of dual enrollment program designed 
to help increase post-secondary degree attainment. Zinth (2016) of the Education 
Commission of the States suggested early college high schools help meet workforce 
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needs and increase both high school graduation and college participation rates among 
presently underserved student populations. Early college high schools are small schools 
from which students leave with not only a high school diploma but also an associate’s 
degree or two years of college credits (Kaniuka & Vickers, 2010). By changing the 
structure of the high school years to include the completion of a significant number of 
college credit hours, early college high schools have the potential to improve both high 
school and college graduation rates and to better prepare students for entry into high-skill 
careers (Lieberman, 2004).  
Traditional early college high school (ECHS) programs were created to ease 
students’ academic transition from high school to college. ECHSs combine secondary 
and postsecondary curricula, environments, and pedagogical practices to in order to 
remove the financial, academic, and psychological hurdles that prevent students from 
pursuing and/or completing postsecondary studies (Early College High School Initiative, 
2008). The ECHS model incorporates both high school and college experiences to 
increase the number of students who graduate from high school and enroll and succeed in 
postsecondary education (Edmunds, 2012; Thompson, & Ongaga, 2011). Conversely, 
pathways in technology early college high (P-TECH) schools represent an innovative 
ECHS spanning Grades 9 to 14 that bring together the best elements of high school, 
college, and career education. P-TECH schools are a form of the ECHS that not only 
prepare students for postsecondary study, but also support economic development by 
preparing students to enter the workforce. P-TECH programs are charged with addressing 
workforce demands by training students for middle skills jobs that require an associate 
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degree or technical certificate. According to IBM (2012), 14-million jobs requiring 
middle skills were projected to be created in 2018 and the highest paid of those jobs was 
expected to be in science, technology, engineering, and mathematics (STEM). As such, 
the ECHS model requires partnership between the high school and college. 
Comparatively, the P-TECH model requires partnership between the high school, college 
and industry partners.  
The Evolution of Early College High School Programs   
The ECHS concept was first introduced by educator Leonard Koos during the 
1930s and 1940s as a model to integrate secondary and post-secondary education (Kisker, 
2006; Koos, 1946). Known as the 6-4-4 plan, the purpose was to increase college 
enrollment and save public school systems and colleges money and resources (Kisker, 
2006; Koos, 1946; Peralez, 2014). The 6-4-4 plan was adopted by several states, 
including California, Kansas, Oklahoma, Missouri, and Mississippi. The program design 
consisted of Grade 7 through 10 students completing high school and rising Grade 11 
students enrolling in college courses at their local community colleges (Kisker, 2006; 
Peralez, 2014). Koos (1946) asserted that the goal of the 6-4-4 plan was to connect the 
last 2 years of high school to the first 2 years of college because the high school 
curriculum and the freshman and sophomore college curriculum were inherently 
repetitive. However, due to lack of funding and changing regulations for both secondary 
and post-secondary institutions, the 6-4-4 plan faded from the nation’s education 
landscape after World War II due to its nontraditional program design (Karp & Hughes, 
2008; Kisker, 2006; Peralez, 2014). Variations of the plan re-emerged during the 1970s 
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and served as a foundation for the establishment of the Middle College High School 
(MCHS) as a combined high school and postsecondary education experience.  
Middle College High Schools 
An MCHS is located on a community college campus at which students take high 
school courses then matriculate seamlessly into their postsecondary coursework. The 
MCHS design differed from the 6-4-4 model in that the MCHS purpose was to enable 
low income, urban students of color access to higher education. The original MCHS was 
founded by Janet Lieberman (1986, 2004) at LaGuardia College in New York, and 
Lieberman believed that the model could prohibit students from dropping out of high 
school. MCHS focused on students between the ages of 16 and 20 years to change their 
ideas regarding the benefits of attaining an education (Carter, 2004; Karp, Calcagno, 
Hughes, Jeong, & Bailey, 2007; Lieberman, 1986). The MCHS framework was based 
upon implementing a flexible curriculum that would permit students to advance at their 
own pace, and according Wechsler (2001), consisted of the following: 
• after demonstrating college readiness, students would have the opportunity to 
enroll in college courses;  
• a cooperative educational program that included field trips, internships, and 
apprenticeships; and 
• a counseling structure that would encourage a student to engage and build 
faculty relationships, cooperative learning, student visibility, and 
individuality. (p. 167)  
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Despite initial challenges to integrate high school and college completion, MCHS 
demonstrated evidence of meeting the needs of the at-risk students (Lieberman, 2004). 
Data were compiled from the New York area’s LaGuardia MCHS students to the non-
MCHS students in the same geographic area, and the data showed the successes of 
MCHS students in student attendance, graduation rates, and college readiness. The results 
illustrated are in Table 2. 
Table 2 
Comparison of Outcomes: MCHS Students vs. Non-MCHS Students as Reported by 
Pollock (2009) 
Outcome MCHS % Non-MCHS % 
Attendance 81.0 69.0 
Graduation 87.8 86.4 
Dropout Rate   5.8 40.0 
College Readiness   
Reading 98.2 77.0 
Math 49.5 47.0 
 
In further study, Cullen (1991) reported that MCHS students perceived the 
program as collaborative and student-centered and that the faculty was interested in their 
development as learners, which motivated the students to seek success. Students 
indicated that through this new motivation they felt enriched by the curriculum. Also, the 
collaborative efforts of instructors and administrators enabled students to perceive 
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everyone around them as actively involved in their self-development, both academically 
and personally (Cullen, 1991). 
Throughout the following decade, the number of MCHS programs grew from one 
institution to 20 across the country. Sustainable funding for MCHS programs and their 
documented benefits have equipped MCHSs to continue, unlike the 6-4-4 plan that was 
not sustained following WWII. The successes of the MCHS design served as the 
framework for establishing the ECHS blueprint. 
Early College High Schools 
The ECHS design differs from the MCHS framework in that ECHSs seek to 
enroll students who are historically underrepresented in postsecondary education. The 
target student population for ECHSs are students who are the first in their family to go to 
college and students who are low-income or members of a minority group 
underrepresented in college (American Institutes for Research [AIR], 2014). The first 
ECHS was Bard Early College High School, which opened in 2001, formed through a 
partnership between Bard College and the New York City Public Schools (Berger et al., 
2010). The Bill & Melinda Gates Foundation, along with Carnegie Corporation of New 
York, the Ford Foundation, and the W.K. Kellogg Foundation, provided funding for the 
Early College High School Initiative (ECHSI, 2010; Lieberman, 2004).  
The ECHSI was established in 2002 to create or redesign 150 early college high 
schools for underserved low-income young students in targeted neighborhoods within 
five years. ECHSs embodied the distinguishing features of the seminal MCHS design in 
addition to incorporating structural interventions based on the pragmatic student 
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experiences that occurred in the MCHS program (Lieberman, 2004). ECHSs, like MCHS, 
are small schools located on or near a college campus and are intended to increase the 
number of students who graduate from high school prepared to successful transition into 
postsecondary education. By design the ECHS model required intensive collaboration 
between secondary and higher education partners. High school and postsecondary 
partners developed ECHS articulation agreements that included guided pathways. The 
guided pathways mapped out the course sequence that allowed students to graduate from 
high school in 4 to 5 years while simultaneously earning 2 years of transferable college 
credit (DiMaria, 2013). This ECHS blueprint (as summarized here) consists of adhering 
to the following five core principles: 
1. Serving students underrepresented in higher education, 
2. Operating within a local education agency, a higher education 
institution, and the community, all of whom share jointly accountable 
for student success, 
3. Partnering with higher education partners and the community to jointly 
develop an integrated academic program, so all students earn 30 to 60 
hours of transferable college credit that will lead to 4-year college 
degree attainment, 
4. Engaging students in a comprehensive support system that develops 
academic and social skills as well as the behaviors and conditions 
necessary for college completion, 
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5. Working with higher education and community partners and 
intermediaries to advance the early college movement through policy 
development and sustainability (Early College High School Initiative, 
2008; TEA, 2017). 
Therefore, ECHS students earn college credit at no cost and receive assistance 
when completing college and financial aid applications in order to reduce their barriers to 
postsecondary access and 4-year institution enrollment (Hoffman, & Vargas, 2010). 
ECHS personnel provide supportive and nuturing learning environments that bridge high 
school and college experiences to ensure students are capable of earning college credit, 
workforce credentials, or an associate’s degree (AIR, 2014; Valadez et al., 2012). The 
ECHSI goal was achieved as the establishment of 280 ECHSs to serve over 80,000 
students annually in 25 states (Jobs for the Future, 2014). Furthermore, Jobs for the 
Future (2014) reported that of the 80,000 students who participated in ECHS programs, 
73% were students of color and 60% received free or reduced lunch. Therefore, the 
majority of the students enrolled in ECHS programs represented the targeted student 
population that is less likely to attain postsecondary education credits.  
Additionally, ECHS students have higher high school graduation, college credit 
attainment and a higher rate of postsecondary matriculation (Berger et al., 2014; 
Edmunds et al., 2015). Jobs for the Future (2011) reported on 10 years of national ECHS 
outcome data and found ECHS students had a 90% national high school graduation rate 
over their non-ECHS peers who had a 78% national high school graduation rate. These 
positive ECHS outcomes paved the way for the development of Pathways to Technology 
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Early College High Schools (P-TECH), a new innovative ECHS program focused on 
workforce development.  
Pathways to Technology Early College High School Model 
In 2011, Symonds, Schwartz, and Ferguson discussed the need for K-12 education 
to focus on career development, expanded partnerships with postsecondary institutions, 
and collaborate with industry professionals to address skills gaps. Grand (2017) defined 
as the skills gap as occurring between the skills employers need and the skills of the 
available job candidates. Symonds et al. noted that many high-demand, high-wage 
careers in fast-growing industries do not require a bachelor’s degree and are accessible by 
obtaining postsecondary certificates and credentials in technical career areas such as 
information technology, health care, and advanced manufacturing. However, 500,000 
technology jobs remain vacant each year, creating lost revenue for companies across 
many industries (Gale, 2018).  
The demand for STEM jobs is growing at a faster rate than general job growth 
across industries, and simultaneously the skills demanded by STEM employers have 
evolved much faster than the STEM curriculum used by school systems. Thus, the skills 
gap is a daily reality affecting the national economy (Grand, 2017). Furthermore, 
economists predict that the United States’ skills gap could endanger the nation’s 
economic growth since students are not prepared for college and are unable to access 
high-demand, high-wage career fields’ employment opportunities (Kochan et al., 2012). 
Symonds et al. (2011) noted that solutions to address the skills gap involve developing 
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programs to accelerate high school students’ skills development through earning 
postsecondary STEM certificates and credentials.  
P-TECHs blend academic learning with workplace skill development and provide 
students with a clear pathway from high school to college to career (Hinojosa & Crozier, 
2018). The P-TECH program pioneered by IBM was created to address the growing 
demand for talent to fill middle skills STEM positions (Gale, 2018). Built upon the ECHS 
design, the P-TECH program requires a three-way partnership between the high school, 
local college, and at least one local industry. P-TECHs are early colleges designed to 
provide students with the opportunity to graduate with both a high school diploma and an 
associate degree at no cost to the student or their families. However, P-TECHs differ 
from an ECHS because they offer added component of providing students with the 
opportunity for first priority interviews to gain entry-level employment with the business 
and industry partners affiliated with the school (Abdul-Alim, 2017).  
While the ECHS framework leads to high school graduate with college credits or an 
associate degree at the end of Grade 12, the P-TECH design is inclusive of Grades 9 
through 14, such that Grades 13 and 14, representing the first 2 years of college, have a 
specific focus on building skills through career and technical education. P-TECH 
programs are designed to provide students with the following: (a) engagement with 
industry speakers, (b) workplace learning and internships, (c) mentoring by career-
matched professionals, (d) opportunities to visit worksites, (e) academic support and 
mentoring by high school level and college faculty, (f) the Associate of Applied Science 
degree for working in a STEM field, and (g) priority interviewing opportunities for jobs 
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offer by P-TECH business partners (Hinojosa & Crozier, 2018). Because of these features 
of P-TECH, P-TECH programs have grown to serve over 20,000 students at 90 schools 
within seven states in addition to schools located in Australia and Morocco in less than 
10 years of existence (Mathewson, 2018). P-TECH is a new education model that was co-
developed by IBM working collaboratively with educators, policymakers and elected 
officials. P-TECH was designed to be widely replicable and sustainable, as part of a 
national effort to reform career and technical education (P-TECH, 2019). Figure 4 
provides a visual contrast between the ECHS and P-TECH models as applied by the TEA 
(2019). 
 
Figure 4. The TEA’s (2019) distinctions between ECHS and P-TECH. 
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Texas P-TECH Designation and Graduation Requirements 
 In the state of Texas, a school district or open-enrollment charter school may 
apply to the TEA for designation as a P-TECH school. The designation was created by 
TEA to ensure that districts and schools operating as P-TECH campuses maintain the 
integrity of the model. In June of 2018, the TEA implemented the Pathways in 
Technology Early College High Schools Design Blueprint. To obtain P-TECH 
designation schools must provide information that documents adherence to the 
benchmarks outlined in the TEA P-TECH Design Blueprint. The six benchmarks are: 
1. School Design: The P-TECH program must offer open enrollment and flexible 
scheduling structures that enable students to combine high school, 
postsecondary courses and work-based learning, at no cost to participating 
students. 
2. Target Population: The P-TECH program shall serve, or include plans to scale 
up to serve, students in Grades 9 through 14, and shall target and enroll 
students who are at risk of dropping out of school as defined by the Public 
Education Information Management System (PEIMS) and who might not 
otherwise go to college. 
3. Strategic Alliances: Strategic partnerships with business and industry partners 
and institutions of higher education (IHE) are formally articulated in writing 
and clearly define a variety of careers. 
4. Curriculum, Instruction, and Assessment: The P-TECH program shall provide 
a rigorous course of study that enables a participating student to receive a high 
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school diploma, an associate degree, postsecondary certificate provided by an 
IHE, or industry certification during Grades 9-14. 
5. Work-Based Learning: The P-TECH program must offer students a variety of 
relevant, high-skill work-based learning experiences at every grade level that 
respond to student interest and regional employer needs and contribute to 
students earning aligned industry certifications and credentials. 
6. Student Support: P-TECH will provide wrap-around strategies and services 
involving multiple stakeholders to strengthen both the academic and technical 
skills necessary for high school and college readiness, as well as provide 
academic, technical, and individual support for students to be successful in 
rigorous academic and work-based learning experiences (TEA, 2018).  
Students enrolled in P-TECH programs in Texas have the option to remain 
enrolled in high school for 2 additional years and generate funding based upon average 
daily attendance if they have not completed courses required for high school graduation. 
Students enrolled in P-TECH programs must as a minimum complete the basic 
Foundation High School Program (FHSP). However, due to the innovative design of the 
P-TECH program students will most likely earn distinguished achievement and 
Performance Acknowledgement. To earn distinguished achievement students must 
complete 26 credits inclusive of four credits of math including Algebra II, four credits of 
science, all FHSP curriculum requirements and earn an endorsement. P-TECH students 
earning an Associate degree, completing 12 hours of college academic courses or earning 
a nationally or internationally recognized business or industry certification may also earn 
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a performance acknowledgement on their high school diploma and transcript (Required 
coursework, §19 TAC chapter 74, subchapter G.; Graduation requirements, §19 TAC 
chapter 74, subchapter B.) 
ISD P-TECH Program 
 The urban school district had 18 (28%) of the 64 TEA designated P-TECH 
programs (TEA, 2018). The local community college district served as the institution of 
higher education and 77 industry partners support the urban school district’s P-TECH 
program. The school district’s P-TECH program was implemented at scale to increase the 
number of school district graduates earning postsecondary degrees and credentials. The 
urban school district’s P-TECH program launched in eight high schools with the lowest 
6-year college graduation rates, the first class of ninth graders enrolled in August 2016. 
The P-TECH were designed as schools within a school. P-TECH students attend Grade 9 
and 10 core curriculum classes in a dedicated portion of the building at their high school 
campus. In Grade 11, students are transported to campus of their partner community 
college where they will continue their studies until graduation. 
The urban school district’s P-TECH pathways include coursework which leads to 
attainment of an associate of applied science degree. Students in the P-TECH program 
will complete a personal graduation plan based upon a coherent, articulated sequence of 
rigorous academic and career/technical courses, commencing in the ninth grade and 
leading to an associate degree which includes an industry-recognized certificate awarded 
through completion of dual credit coursework. The urban school district’s P-TECH 
students have the opportunity to earn the distinguished achievement high school diploma, 
43 
endorsements in STEM and business and industry while completing college level 
coursework in areas of study such as construction, computer programming, information 
technology, software design, health care, accounting and business administration.  
School and Business Partnerships 
P-TECH programs are not the first high school-based programs to partner with 
business and industry in order to provide students with work-based learning experiences 
or designed to increase the number of students exposed to careers in STEM. Programs 
consisting of partnerships between high schools, higher education institutions, 
community organizations and industry to provide authentic learning experiences in 
STEM began to emerge in the early 1990’s (Camasso et al., 2019). In 1994, President 
Clinton’s administration enacted the School-to-Work Opportunities Act (STWOA) as a 
joint initiative between the Departments of Education and Labor. STWOA programs had 
three primary components:   
1. School-based learning, which included a coherent multiyear sequence of 
integrated academic and vocational instruction and at least two years of 
secondary education and one or two years of postsecondary education which 
tied to occupational skill standards and challenging academic standards;  
2. Work-based learning, which provided students with workplace mentoring and 
a planned program of work experience linked to schooling; and  
3.  Connecting activities, designed to coordinate work and school-based learning 
components by involving employers in order to improve secondary-
postsecondary linkages, and to provide technical assistance. (p. 1) 
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Through STWOA every state had access to seed money to design a comprehensive 
school-to-work transition system. States completing the application received one-time 5-
year grants to implement school-to-work systems that integrated academic and vocational 
education, linked secondary and postsecondary education, provided students with 
learning opportunities at work sites, and fully engaged the private sector in the process 
(Hershey, Silverberg, Haimson, Hudis, & Jackson, 1999).  
The STWOA paved the way for implementation of career academy high schools. 
Career academies are innovative high schools which consist of small learning 
communities that focus on career-related themes, such as health, business, and 
information technology serving approximately 200 students in Grades 9 through 12 
(Lanford & Maruco, 2017). Career academies were designed to increase student 
engagement and to improve students’ performance in high school while simultaneously 
exposing students to options for college and career (Hemelt et al., 2018). Most career 
academies partner with local businesses to provide students with work-based learning 
opportunities (Camasso et al., 2019). According to Lanford and Maruco (2017), “a 
fundamental component of career academies involves the connection of classroom 
learning with valuable industry-related experiences, including an internship, field trips, 
and/or guest lectures” (p. 628). Most career academies utilize the school within a school 
framework and are multi-year programs that integrate career and technical education 
(CTE) courses, project-based learning, internships, and other activities organized around 
specific career themes (Hemelt et al., 2018).  
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One such example is National Academy Foundation (NAF) academies. NAF was 
founded by Sanford I. Weill, Chairman Emeritus of Citigroup, Inc., and created as a 
partnership between business leaders and educators to address the need to prepare 
students for professional careers. NAF was established as a central organization to 
support quality expansion of academies of finance and tourism (Orr et al., 2004). In 
2016-2017, 96,741 students were served in the NAF’s 675 academies and received 
career-themed curriculum, and these academies incorporated work-based learning and 
were supported by an advisory board of business and community leaders (Sun & 
Spinney, 2017). While the NAF Academies and P-TECH model have the same 
fundamental purpose to engage industry professionals in preparing students to enter the 
workforce, P-TECH differs in that P-TECH industry partners agree to provide students 
with “first-in-line” interview opportunities. P-TECH essentially represents a form of the 
career academy. 
College and Career Readiness Program Outcomes  
Kemple and Willner (2008) conducted a study to analyze the long-term impact of 
career academies. They made four key findings: 
1.  Career Academies provided a viable pathway to postsecondary education; 
however, they did not create better opportunities than those offered in the 
regular high school environment. 
2.  Career Academies offered essentially the same set of academic courses and 
course requirements as those offered in the rest of the high school. 
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3. Academies may have produced substantial increases in vocational and career-
related course-taking that were accompanied by a reduction in academic 
course-taking.  
4. Career Academy programs may exhibit small or negligible impacts on labor 
market outcomes.  
Additionally, AP courses provide high school students with the opportunity to 
receive college credit following completion of an AP course by taking an end-of-year 
comprehensive examination. Researchers have found that students who take AP exams 
typically earn a bachelor’s degree, and subsequently, they earn higher incomes than 
nonAP course-taking students (Warne et al., 2015). The number of students enrolled in 
AP courses has increased dramatically with the number of students taking AP 
examinations growning from 884,741 in 2000 to 2,808,990 in 2018 (College Board, 
2018). Although the number of students taking AP exams has increased, Hispanic and 
African American students are underrepresented in AP courses nationwide, and if these 
student complete the AP examinations, they typically score significantly lower than 
White students (Ohrt, Lambie, & Ieva, 2009). 
Likewise, the number of students participating in IB programs has grown and a 
significant number of students enrolled in IB programs attend postsecondary institutions. 
Nevertheless, IB program participants are not majoring in STEM fields which does not 
help to alleviate the challenge pertaining to the growing demand for STEM professionals. 
In an analysis of 15,680 IB diploma students graduating high school in 2008 and 
enrolling in postsecondary institutions by May 2014 from 830 high schools as the United 
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States, Bergeron (2015) found immediate postsecondary enrollment for all IB diploma 
students was 78% compared to the national average of 69%. Bergeron identified that a 
vast majority of IB program participants attending postsecondary institutions majored in 
psychology and only a small number of these students elected to major in a STEM field. 
While, AP and IB programs provide students with access to challenging curriculum and 
college-level coursework in high school, these programs show a disparity, or an 
achievement gap, between the number of White students enrolling in AP course or IB 
program compared to the number of African American and Hispanic students. Black and 
Hispanic high school students enroll in AP and IB courses at approximately half the rate 
of white students (Adams, 2013; Klopfenstein, 2010).  
There are limited studies regarding student outcomes pertaining to Texas House 
Bill 5. The FHSP went into effect at the start of the 2014-2015 school year and the first 
cohort of students graduated in the spring of 2018 (Latham-Sikes, 2018). Students 
graduating in 2015, 2016 and 2017 had option to graduate based upon FHSP 
requirements. The House Bill 5 Evaluation Report (Mellor et.al, 2015) found that 
students who opted to graduate on the FHSP had a higher probability of enrolling in a 
Texas two-year college. The report also indicated the results should be interpreted with 
caution as students from those cohorts who opted into the FHSP may not be comparable 
to later cohorts who are required graduate under the Foundation High School Program 
(Mellor et.al, 2015). 
Conversely, dual enrollment programs inclusive of ECHS have shown a positive 
relationship between dual enrollment and postsecondary outcomes for students who are 
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traditionally underrepresented in college (Giani, Alexander, & Reyes, 2014; Hoffman, 
Vargas, & Santos, 2009). Haxton et al. (2016) found early college students were more 
likely to earn a bachelor’s degree within 4 years after completing high school, but the 
percentages of students earning associate’s degrees in 4 years was statistically 
indistinguishable between ECHS students and students within the traditional high school 
control group. ECHS programs were designed to make college accessible and affordable 
by bridging the gap between the high school and the college for students from ethnic 
backgrounds which are historically underrepresented in higher education (Jobs for the 
Future, 2014). ECHSs are designed to provide a smooth transition from high school to 
college for students who are tradtionally underrepresented in higher education. Although 
the research regarding ECHS students’ postsecondary graduation and employment status 
is limited, researchers have found that ECHSs do have a positive impact on 
postsecondary enrollment (Edmunds, Willse, Arshavsky, & Dallas, 2013; Howley et al., 
2013; Miller et al., 2013). 
Conclusion to the Literature Review 
The challenge to prepare all students to transition to college or a career 
successfully is a pressing issue for K-12 educational systems within the United States 
(Bragg & Taylor, 2014). Therefore, K-12 education systems strive to implement 
strategies and programs to help ensure that students graduate prepared to enter into 
college or a career. AP, IB, dual enrollment, and early college programs have served to 
provide students with access to rigorous curriculum in order to assist with the transition 
in postsecondary education (Karp, 2012). Nevertheless, these programs are not 
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designed to address the middle skills gap caused by the high demand for professionals 
in middle skill level jobs that require an associate degree or technical certificate in STEM 
fields.  
Career Academies were instituted to help address the growing demand for 
STEM professionals. Career Academies operate as schools within a school and provide 
career and technical education coursework along with workplace learning experiences. 
However, in the longitudinal study conducted by Kemple and Wellner (2008), Career 
Academies had small or negligible impacts on labor market outcomes. Furthermore, the 
vast majority of the literature regarding early college high school focused on the student 
population and transition into postsecondary institutions (Berger et al., 2010; Edmunds, 
2012; Edmunds et al., 2017; Haxton et al., 2016). Consequently, limited research has 
been conducted regarding ECHS graduates’ workforce development or on their 
preparation for careers in STEM fields. With the emerging P-TECH programs designed 
to increase the number of students graduating with a STEM associate’s degree or other 
postsecondary credential, educators and policymakers need information and research to 
be available regarding program outcomes and impact, such as information about the 
effectiveness of P-TECH programs during their rapid expansion. Grand (2017) shared the 
need for research as related to the following: 
Before the first P-TECH school in Brooklyn had even graduated its first class, the 
P-TECH model had already expanded to 100 schools across the US. Critics argue 
that the program’s rapid expansion is not justified by results, nor have educators 
had enough time to ensure the education model’s sustainability. (p. 5) 
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As a solution to the lack of outcome-oriented and effectiveness data, Abdul-Alim 
(2017) recommended tracking P-TECH graduates longitudinally through the first year 
after graduating to determine if the P-TECH experience makes a meaningful difference in 
terms of students’ salaries. The P-TECH concept was created as a solution to the growing 
economic crisis and lack of a skilled workforce in major growth industries such as 
information technology and advanced manufacturing. Additionally, the business and 
educational partnership is a potential catalyst to changing the economy and reducing 
poverty. P-TECH combines academic rigor with career focus, where graduates earn a 
high school diploma and a no-cost, industry-recognized associate’s degree, and become 
the first in line for jobs with the employer partner. The P-TECH program is an innovative 
and revolutionary educational model with limited outcome data as it relates to student 
achievement and industry partner perspectives and goals.  
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Chapter 3: Methodology 
The purpose of the qualitative study was to obtain insight regarding industry 
partners’ experiences and perceptions related to P-TECH program and its impact on 
student readiness to enter the workforce as middle skill level STEM professionals. 
Included within this chapter are purpose of the study, details of the research design, data 
collection procedures and data analysis.  
Purpose and Research Questions 
Educators must embrace their roles as partners with employers in order to help 
students successfully enter into the workforce. As the need for STEM professionals 
becomes greater, the need for organizational change related to effective partnerships with 
industry professionals is needed. As one solution, P-TECH programs are formed based 
upon a partnership between high school, college and industry partners. The P-TECH 
design allows K-12 educational systems and institutions of higher education to gain a 
deeper understanding of the evolving needs of employers (IBM,2012).  
The purpose of the qualitative study was to examine the experiences of six P-
TECH industry partners supporting a large urban school district in Texas and their 
perceptions regarding the impact of the P-TECH program in preparing students to enter 
the workforce. The researcher investigated industry partners’ experiences of engaging 
with the urban school district and area community colleges as part of implementing P-
TECH programs that prepared students to enter into the workforce as middle skill level 
STEM professionals. The urban school district had 18 TEA designated P-TECH 
programs and recruited 77 industry partners to support P-TECH programs throughout this 
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large district. Industry partners from a representative sample of the P-TECH partners 
were interviewed about their lived experiences implementing the P-TECH program. This 
study answered the following research questions:  
1. What are industry partners’ perceptions of how the P-TECH program prepares 
students to enter into STEM related careers? 
2. What are industry partners’ perceptions of how the school district engages 
business and industry in developing career pathways which align with Texas 
HB5 requirements? 
3. What do industry partners perceive as successes and challenges associated 
with the P-TECH program? 
Research Design  
The study was qualitative in order to give voice to the industry partners who have 
experienced the phenomena of representing industry within a P-TECH program firsthand. 
The research methodology provided an opportunity to understand industry partners’ 
experiences within the P-TECH program (Moustakas, 1994). Studying P-TECH industry 
partners using qualitative research methods provided an opportunity to give account of 
the lived experiences of P-TECH industry partners (Van Manen, 2007). This 
understanding would be important to gaining a deeper understanding of industry partners’ 
experiences and perspectives and to assist superintendents in identifying best practices 
related to implementation of P-TECH programs or engaging industry in order to prepare 
graduates to transition into the workforce.  
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Qualitative research begins with acknowledging that there is a need to understand 
a phenomenon from the point of view of the lived experience in order to discover the 
meaning of it (Englander, 2012). The phenomenon shared by all of the participants is that 
they were P-TECH program industry partners. All of the participants were P-TECH 
program industry partners associated with this urban school district for at least one full 
year. Given that the P-TECH program was rapidly expanding, there was a need to 
understand the P-TECH phenomenon from the perspective of industry partners since the 
primary focus was to prepare students to transition into the workforce successfully.  
According to Williams (2007), the primary objective of a qualitative study is to 
understand the experience from the participants’ point of view. A qualitative study makes 
the most sense with this type of research “to determine what an experience means for the 
persons who have had the experience” (Moustakas, 1994, p. 13). Qualitative study allows 
for describing the meaning provided by several individuals who shared the experience of 
a phenomenon, in this case the P-TECH industry partner phenomenon (Creswell, 2007). 
Qualitative analysis effectively brings to the fore the experiences and perceptions of 
individuals from their own perspectives which can then be used as the basis for practical 
theory in order to inform, support or challenge policy or action (Lester, 1999). This 
methodology provides the best opportunity to develop a rich description of the in-depth 
perceptions of P-TECH program industry partners (Creswell, 2013). 
Participants 
Participants were selected through purposeful sampling. Purposeful sampling is 
used in qualitative research to in order to identify and select participants that are 
54 
knowledgeable about or have experienced the phenomenon being investigated (Palinkas 
et al., 2013). For the purpose of this study, four to six companies identified as P-TECH 
program industry partners at the urban school district for schools that received P-TECH 
designation from the TEA were sought for participation. To obtain P-TECH designation 
from TEA schools submit an application and artifacts to demonstrate development of the 
P-TECH program according to the TEA P-TECH benchmarks. The TEA P-TECH 
benchmarks are common among schools; however, the degree of implementation of 
program components may vary among campuses. Participants were selected who meet 
the following criteria:  
1. The participants are currently serving as a P-TECH industry partner at a high 
school designated as a P-TECH by TEA. 
2. The participants have served as a P-TECH Industry Partner and are within their 
partnerships’ second year or have served as such for 2 or more years. 
3. The participants have signed the P-TECH industry partner MOU or are in the 
process of signing a P-TECH industry partner MOU.  
The purpose of participants serving 2 or more years as an industry partner was to capture 
information regarding the industry-employer side of the program as students’ matriculate 
through the curriculum from the perspective of industry partners. My guiding assumption 
was that companies’ representatives serving 2 or more years as industry partners would 
be interested in potentially interviewing P-TECH program graduates for positions within 
their companies.  
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The six interview participants in this study served as the industry partner liaison 
with the partnering high school and college. In serving as the industry partner liaison, 
each participant was responsible for the engagement, operation, and sustainment of their 
company’s partnership within the P-TECH program. In this role, the participants were 
intricately involved in development of the partnership and described their experiences in 
rich, thick, qualitative detail in their interview responses. There were two chief executive 
officers, two executives responsible for corporate citizenship, a senior manager 
responsible for technology and software development, and a program manager as shown 
in Table 3.  
Table 3 
Participants’ Pseudonyms and Positions in Their Companies 
Participant Pseudonym Position Title 
1 Angela Chief Executive Officer 
2 Brenda Vice President of Human Resources 
3 Charles Chief Executive Officer 
4 Dawn Project Manager 
5 Edna Local Market Lead 
6 Frank Senior Manager 
 
Due to the participants’ direct connections to the P-TECH partnerships and to 
honor the ethical responsibility to protect the anonymity of the six interview participants 
as outlined by the University of Texas IRB Approvals, the participants’ profiles are not 
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described in further detail. This limited level of profile description fulfilled the assurance 
to the participants of the protection of their identities, allowed them to share information 
freely in their responses, and facilitated authentic data collection. Excerpts from their 
responses are included to support the presentation of the study’s findings that follow. 
Data Collection and Procedures 
Participants were identified as existing P-TECH industry partners at schools that 
received P-TECH designation from the TEA. Participants were identified and contacted 
by phone or email with an invitation to participate in the study. Once the participants 
agreed to participate in the study, an email was sent to each participant containing a 
consent form and an explanation of the study. The consent form outlined the study, the 
interviews as being recorded, and any risks or benefits to the participant involved in the 
study. Prior to the interview, each participant submitted the signed consent form by 
email.  
Each participant participated in a semi-structured individual face-to-face 
interview. An interview protocol served as a guide and starting point; however, the 
sequence, pace and use of clarifying and probing questions was unique to each participant 
in order gain a full description of their experience (Hayes & Singh, 2012). After all 
interviews were conducted the interviews were transcribed verbatim utilizing an 
electronic and secure transcription service. As part of the data analysis, the themes were 
sent to participants for review in order to complete member checks. Participants were 
asked to note needed clarifications, additions, or corrections to the emergent themes prior 
to completing the presentation of the findings (Mertens, 2010).  
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Interviews conducted during this qualitative study were comprised of an informal, 
interactive process consisting of open-ended questions (Moustakas, 1994). The researcher 
utilized an open-ended interview question guide for each participant. The researcher 
recorded each participant’s interview with a digital recording device. The interviews 
lasted approximately 60 minutes. The question guide included background questions, 
probing questions related to each research question (RQ), and closing questions. The 
purpose developing a series of questions in advance was to assist with evoking a 
comprehensive account of industry partners experience of the phenomenon; however, the 
questions were varied, altered, or not utilized as the participant shared the full story of 
their experience related to answering any questions as asked (Moustakas, 1994). The 
interview questions follow. 
Background Questions 
1. What is your position and role within the company?   
2. How long has your company served as P-TECH industry partner?  
3. Why do you believe your company decided to become a P-TECH industry 
partner? 
4. What is your role within the P-TECH program regarding your company’s 
service as an industry partner?   
RQ 1: What are industry partners’ perceptions of how the P-TECH program 
prepares students to enter STEM careers? 
1. Describe your company’s experience as a P-TECH industry partner. 
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2. How have those experiences helped prepare students to become professionals 
in STEM fields? 
3. Based upon your experiences as an industry partner, in what ways do you feel 
students are prepared to enter middle skill level jobs in the STEM field?  In 
what ways students are not prepared?   
RQ 2:  What are industry partners’ perceptions of how the school district engages 
with business and industry partners in developing career pathways which align with 
Texas HB5 requirements? 
1. What is your company’s role in assisting the school district and college with 
the planning and implementation of P-TECH program? 
2. Describe your company’s experience in terms of engagement with the school 
district and college related to identification of career pathways offered in the 
P-TECH program.  
3. What experiences have you had related to skills mapping and designing 
curriculum for the P-TECH program? 
4. What are your experiences related to interacting students and their 
parents/guardians regarding the P-TECH curriculum and future employment 
opportunities? 
RQ 3: What do industry partners’ perceive as successes and challenges associated 
with the P-TECH program? 
1. As an industry partner, what successes have you experienced?  
2. What challenges have you faced in fulfilling your partnership roles? 
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3. What do you perceive as advantages of the P-TECH program?   
4. What do you perceive as disadvantages? 
5. What advice do you have for superintendents or district administrators 
about their ongoing relationships with industry partners? 
6. What advice do you have for P-TECH college partners about their 
ongoing relationships with industry partners? 
7. What advice do you have for future industry partners that would help them 
find success with P-TECH engagement? 
Closing Questions 
1. What advice would you give to superintendents about to start a P-TECH 
program in their district based upon experience as an industry partner?  
2. What else, if anything, would you like to tell me about your experience as 
an industry partner, particularly about preparing students to enter into the 
STEM field? 
Data Analysis 
The study was conducted using a qualitative research design to explore the 
meaning, structure, and essence of the lived experiences of P-TECH industry partners 
(Moustakas, 1994). Prior to conducting interviews, the researcher used a reflective 
journal to bracket personal experiences regarding the phenomenon. After completing the 
epoche, the process of suspending judgement (Hays & Singh, 2012), individual 
interviews were scheduled with each participant. After completing each interview, the 
researcher listened to the recording and verified the notes’ accuracy. The researcher 
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compiled a list of statements based upon the conceptual framework of the study that were 
significant and relative to description of the experience. All relevant statements were 
annotated in order to begin identifying units that were meaningful to the P-TECH 
phenomenon (Moustakas, 1994). The chunks of information were utilized to develop 
codes. According to Hayes and Singh (2012), a code is a label that groups data based 
upon the defined unit of analysis. The codes were created based upon the P-TECH design 
principles and the strategic partnerships conceptual framework by Eddy and Amey 
(2014). Once codes were identified within each transcript, the researcher validated the 
data codes representing each transcript with the applicable participant.  
After all transcripts were validated, the researcher returned to the transcripts to 
identify emerging themes that occurred between the transcripts as related to the industry 
partners’ perceptions the P-TECH program and to their roles in relation to preparing 
students to enter the workforce as middle-skill level STEM professionals. The themes 
were then synthesized to develop a description of the textures of the experience 
(Moustakas, 1994). The identified patterns were utilized to construct an in-depth 
description of the experience (Moustakas, 1994). The analysis was conducted using 
Dedoose, a secure computer application for qualitative data organization. 
The researcher analyzed the information to identify patterns. The identified 
patterns were utilized to construct descriptions of the P-TECH partner experience 
(Moustakas, 1994). The researcher completed this process to develop individual 
descriptions from the data collected from each participant. Then, the researcher 
constructed a single set of findings based upon the composite of the individual 
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descriptions, thereby developing a universal description of the P-TECH Industry Partner 
experience representing the participants as a whole (Moustakas, 1994). 
The seven themes that emerged from the data were: (a) value alignment, (b) future 
employment opportunities and skills mapping, (c) mentoring and workplace learning 
experiences, (d) champions, (e) effective communication, (f) positive experiences, and 
(g) opportunities for improvement emerged from the participants’ responses. The themes 
aligned to the theoretical framework. First, Eddy and Amey (2014) defined value 
alignment as partnerships established based upon similar goals. Second, future 
employment opportunities and skills mapping referred to the process of aligning the 
taught curriculum with the technical skills required to work within the information 
technology field (Mittal et al., 2019). Third, mentoring and workplace learning 
experiences were the activities in which the industry partners provided events, 
coursework, workplace visits, and internships designed to help students develop the skills 
necessary to transition into careers in information technology (IBM, 2012). Fourth, 
champions were leaders in the partnerships who brought the organizations together, 
brokered resources and helped resolve problems between the partnering organizations 
(Eddy & Amey, 2014). Fifth, effective communication involved sharing information in a 
manner beneficial to advancing the goals of the partnership (Eddy & Amey, 2014). Sixth, 
positive experiences occurred because of interactions described by this study’s 
participants as meaningful, impactful, or valuable. Seventh, opportunities for 
improvement represented those instances in which the participants found outcomes to be 
less than favorable or did not result in achieving the anticipated goal. Figure 5 provides a 
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visual aid to understanding the codes by participant that were used to determine the core 
themes presented. 
 
Figure 5. Visual guide to the participants and their codes. 
Limitations 
 The limitation of this study was that the researcher only interviewed six industry 
partners, which limited the study findings to be generalized across all P-TECHs. Since 
the industry partners in the study supported one large urban school district, the data might 
not generalize to other school district P-TECHs in the state or nation. Additionally, the 
industry partners in the study supported only one curriculum pathway, so data might not 
generalize to other school STEM pathways. The interviewer audio recorded the 
interviews which might have limited the participants’ responses. Unknown personal 
biases attributed to the researcher, a central office employee in a large urban district, 
might have affected the interpretation of information.  
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Creditability 
One strength of this study is the specific criteria the researcher set for the 
participant selection. The selection process ensured that each participant has experienced 
the P-TECH phenomena. Also, by having the participants having served as an industry 
partner for two years their experiences are rich in their current setting. While all 
participants are P-TECH industry partners each school implementing the P-TECH 
program has varying characteristics.  
In order to protect the participants, the researcher ensured that all identifying 
information in the interviews was not used in the findings without properly disguising the 
information. Industry partners discussed the current P-TECH program structures and 
district personnel; therefore, it was important to preserve their anonymity. The researcher 
used pseudonyms to identify the participants and their companies. 
The researcher was a practitioner in a large urban district and served as an early 
college high school (ECHS) and P-TECH program administrator. Though experience as 
an administrator was helpful in understanding the inner workings of ECHS and P-TECH, 
unknown personal bias might have existed. Unknown biases, if left unchecked, could 
have led to the researcher constructing meaning based on the researcher’s past 
experiences and not on the participants’ perceptions. Prior to analyzing the data collected, 
the researcher set aside prejudgments regarding the phenomenon being investigated in 
order to launch the study to the extent possible free of preconceptions, beliefs, and 
knowledge of the phenomenon from prior experience (Moustakas, 1994). In order to set 
aside prejudgments, the researcher recorded thoughts in a journal utilizing the core 
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conditions that guide research reflexivity to guide the process of self-reflection (Hayes & 
Singh, 2012). The pursuit of reflexivity was used to establish a method for avoiding bias 
in the data analysis as well as yield an opportunity to engage with the data meaningfully. 
Summary 
This chapter provided the methods used for this qualitative study. This chapter 
included the methodology and procedures, purpose of the study, research questions, 
research design, data collection and procedures, instrumentation, participants, credibility, 
and data analysis. The purpose of the qualitative study was to examine the experiences of 
six P-TECH industry partners supporting a large urban school district in Texas and their 
perceptions regarding the impact of the P-TECH program in preparing students to enter 
the workforce. The researcher investigated industry partners’ experiences of engaging 
with the urban school district and area community colleges as part of implementing P-
TECH programs that prepared students to enter into the workforce as middle skill level 
STEM professionals. The participants’ interviews lasted approximately 60 minutes. The 
question guide included background, probing, and closing questions. The researcher used 
the data to construct a single set of findings based upon the composite of the individual’s 
lived experiences, thereby developing a universal description of the P-TECH Industry 
Partner experience representing the participants as a whole (Moustakas, 1994). The 
construction of the findings, the emergent themes, and the answers to the research 
questions appear in Chapter 4. 
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Chapter 4: Results 
Educators must embrace their roles as partners with employers in order to help 
students successfully enter into the workforce. As the need for STEM professionals 
becomes greater, the need for organizational change related to effective partnerships with 
industry professionals is needed. As one solution, P-TECH programs are formed based 
upon a partnership between high school, college and industry partners. The P-TECH 
design allows K-12 educational systems and institutions of higher education to gain a 
deeper understanding of the evolving needs of employers (IBM,2012).  
The purpose of the qualitative study was to examine the experiences of six P-
TECH industry partners supporting a large urban school district in Texas and their 
perceptions regarding the impact of the P-TECH program in preparing students to enter 
the workforce. The researcher investigated industry partners’ experiences of engaging 
with the urban school district and area community colleges as part of implementing P-
TECH programs that prepared students to enter into the workforce as middle skill level 
STEM professionals. The urban school district had 18 TEA designated P-TECH 
programs and recruited 77 industry partners to support P-TECH programs throughout this 
large district. Industry partners from a representative sample of the P-TECH partners 
were interviewed about their lived experiences implementing the P-TECH program. This 
researcher conducted the study to answer the following questions:  
1. What are industry partners’ perceptions of how the P-TECH program prepares 
students to enter into STEM related careers? 
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2. What are industry partners’ perceptions of how the school district engages 
business and industry in developing career pathways which align with Texas 
HB5 requirements? 
3. What do industry partners perceive as successes and challenges associated 
with the P-TECH program? 
This chapter includes a description of the emergent themes, description of the P-TECH 
partnership experience, answers to the research questions and summary of findings.  
Core Themes of the Experience 
 The researcher compiled a list of statements based upon the conceptual 
framework of the study that were significant and relative to description of the experience. 
The participants interviews were analyzed, and all relevant statements were annotated in 
order to begin identifying structures that were meaningful to the P-TECH phenomenon 
(Moustakas, 1994). As a result, the participants’ responses to questions in their individual 
interviews revealed the following seven themes: (a) value alignment, (b) future 
employment opportunities and skills mapping, (c) mentoring and workplace learning 
experiences, (d) champions, (e) effective communication, (f) positive experiences, and 
(g) opportunities for improvement. Each theme is described with quotes from the 
participants to demonstrate the nature of the theme. The word cloud in Figure 6 provides 




Figure 6. Word cloud of key codes leading to seven themes. 
Theme 1: Value Alignment 
All participants indicated their company became a P-TECH industry partner 
because the P-TECH program aligned with the vision, mission, or goals of the company. 
Angela, Chief Executive Officer, said, “We became a P-TECH industry partner because 
it is aligned with our mission and our vision. We are a company that is focused on 
helping people unlock their potential, and P-TECH aligns with that.” Edna, Vice 
President of Human Resources, stated the company serves as an industry partner because, 
“The goals and objectives of P-TECH aligned with our corporate citizenship strategy of 
impacting individuals to earn the education to get a job or start a business.”  
Other participants had similar responses regarding the alignment of the P-TECH program 
with organizational goals. Charles, Chief Executive Officer, explained the company’s 
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mission to help prepare students for careers in STEM were aligned the purpose of the P-
TECH program which was the basis for the company becoming an industry partner. 
Brenda shared that everyone benefits from the P-TECH program as follows: 
P-TECH is a partnership between business and the city and education and the 
colleges. [P-TECH] had all the right stakeholders at the table to actually do 
something meaningful, not just look like you were doing something because 
people knew there was a problem. This was getting to the heart of why we have 
some of the problems that we have, and I just saw win/win/win benefits for 
everybody who was going to get involved with this.  
Dawn, Project Manager, explained that the opportunity for students to earn a high school 
diploma and an associate degree was something the company found extremely beneficial 
for students. Frank, Senior Manager, discussed the need for the company to help to 
cultivate talent as a motivating factor for being a P-TECH industry partner. 
The theme of value alignment emerged when participants were asked why their 
company become a P-TECH industry partner. Most participants shared their companies’ 
missions and goals or corporate citizenship strategies and initiatives as the basis for 
having an interest in becoming a P-TECH industry partner. As a result, value alignment 
appeared as an important theme in developing the strategic partnership to support the P-
TECH program for most participants.  
Theme 2: Future Employment Opportunities and Curriculum Alignment 
The theme of future employment opportunities and curriculum alignment 
resonated in a wide variety of the participants’ responses. Five out of six participants 
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provided data supporting the emergence of this theme. Charles expressed that the P-
TECH program students at the high school with which their company partners will be 
well prepared to enter jobs in robotics, electronics, and engineering. Charles stated that 
the students “have good classes that they’re taking. I’m providing good mentorship so 
that they understand what each job entails.” Angela expressed that being an industry 
partner provides an opportunity for companies to groom future employees that 
understand the culture of the organization. as follows:  
For an industry partner to be able to spend four years with a potential employee is 
unheard of, to train them to be ready for work. Most of the time you hire 
employees, you hired them because you thought they were going to be a good fit 
and a couple of months in, if it lasts that long, you start to recognize that they're 
not a good cultural fit. So, I think the greatest advantage for the industry partner is 
you can almost spend four years crafting the perfect talent to fit into your 
organization. 
 While most participants shared that P-TECH provides an opportunity to cultivate 
talent for future employment opportunities they also discussed the need to engage deeper 
with high school and college partners to ensure that the students skill set match 
employment needs. Frank discussed the importance of working collaboratively with the 
high school and college partners to outline the skills required to prepare students for 
future employment opportunities with skills mapping: 
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That’s an important part of it. So, when we start looking at the skills map, [we 
ask] how does that apply into the industry and what is the industry doing? Again, 
we try to look at us as part of that barometer because we have those hiring needs. 
Brenda stated: 
When it comes to our involvement with the actual curriculum, I feel like we’ve 
been a little light on that. We’ve had some opportunities to participate, both at the 
high school and at the community college, to give input into some of [the 
curriculum].  
Angela echoed the desire to provide input more regarding the curriculum stating: 
I would say at a granular level we’ve had conversations with some of our college 
partners and school partners. I think that is an area that can improve, being able to 
help inform the actual schoolwork and course load before it happens, not as it's 
happening. 
To summarize the theme future employment opportunities and curriculum 
alignment, participants shared the need to provide more guidance to their education 
partners regarding the curriculum to help ensure that coursework aligns to the skills 
required to secure employment for P-TECH students. Some participants had the 
opportunity to provide high school and college partners with information pertaining to the 
technical skills required for future employment opportunities and emerging trends in the 
industry. However, all shared that skills mapping and curriculum alignment connected to 
future employment opportunities as an area for improvement within the P-TECH 
program.  
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Theme 3: Mentoring and Workplace Learning Experiences 
 All participants discussed mentoring and workplace learning experiences 
within the P-TECH program when answering the first and third questions. This theme 
emerged throughout the interviews as each participant described their experiences 
interacting with students enrolled in the P-TECH program. Dawn, Local Market Lead, 
shared that the company provided summer internships for P-TECH students through the 
Mayor’s Summer Internship Program.  Edna stated: 
I would say the most beneficial role that we’ve played in helping the students 
prepare for STEM fields is through the internships. [The internships have] been 
an 8-week summer experience for [students] to have the opportunity to come into 
a company and learn not only the jargon but the way decisions are made, the 
processes, the technology testing, understanding how technology is used in 
business and seeing behind the scenes has made a huge difference. 
Angela’s company has also provided students with the opportunity to apply the technical 
skills acquired through participating in the development of deliverables for the company.  
Frank shared that connecting student experiences to future employment opportunities is 
important.  
Overall participants explained that mentoring and workplace learning 
opportunities exposed students to their industry and provided a vehicle for students to 
apply professional and technical skills in a real-world setting. Four participants discussed 
providing internships for P-TECH students which focused on the development of 
professional skills. Two participants shared ways in which students utilized technical 
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skills obtained through coursework during internships in their companies. Five 
participants provided details about the various ways in which their company mentored 
students in the P-TECH program. Based upon the participants’ responses mentoring and 
workplace learning are the components of the P-TECH program in which the companies 
are most actively engaged.  
Theme 4: Champions 
 Champions emerged as a theme when participants discussed their roles in 
securing resources and obtaining support for the P-TECH program within their various 
companies. All the participants described their individual experiences leveraging 
company resources to support the P-TECH program. Brenda described using the resource 
of personnel: 
The program asks you to dedicate a certain amount of internal time of a resource 
[person] to focus on the program. At first, I was resistant to that because we just 
didn’t have the bandwidth. The longer we’ve been involved [with P-TECH], the 
more I see that is the right ask and that is the right model. 
Angela discussed the need to identify key individuals within the company to 
support the implementation of the program in the following: 
Advice I have for future industry partners is to think outside the box as far as how 
you can support students. And what I mean by that is [P-TECH partnership] might 
immediately scream to somebody that we need to get human resources involved, 
but the reality is most companies have several different departments that can lean 
in and support a team. So, whether it’s your IT [information technology] 
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department, whether it’s marketing and graphics, social media to be open as far as 
what that looks like and to find passionate individuals that can lead this cause. 
That’s probably the Number 1 most important thing is to identify whether it’s a 
team of people or one person that really is passionate about this initiative and can 
champion it for your organization. 
Edna shared similar thoughts regarding engaging a team to support the P-TECH 
program. Edna stated that P-TECH provides “an opportunity not only to engage from a 
leadership perspective, but also to engage our employees and more junior employees as 
well.”  As champions for the P-TECH program, the participants solicited support from 
within their companies to mentor students, participate in various program activities, 
supplement the curriculum, or provide resources. Dawn shared that serving as the 
program coordinator for the industry partner includes collaborating with the high school 
and college partners to determine how individuals from within the company can support 
student learning.  
Edna utilized the opportunity of providing student internships as an example to 
demonstrate the importance of champions within the company to support the P-TECH 
program. Edna stated, “4 years ago we did not have opportunities for high school interns. 
My engagement with P-TECH really sparked my interest to further explore how can I 
make that happen at my company. And here we are 4 years later, we’re now moving into 
the third year of bringing on summer internships for P-TECH students.” Having a 
champion to support the P-TECH program resonated in responses from participants as a 
vital component when implementing a P-TECH program. 
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Theme 5: Effective Communication  
 Five out of six participants discussed the importance of effective communication. 
The theme emerged as participants responded to the second and third questions during 
the interview. Participants discussed the importance of communicating effectively in 
order to achieve positive outcomes. Angela shared the following about the essential need 
to communicate with senior level staff members: 
It’s very important to have a consistent flow of communication, and I also think 
it’s very important that when you work with an organization, you really get buy in 
from the most senior level possible and let that trickle down. 
 Other participants highlighted the significance of developing systems to 
communicate effectively across organizations. Brenda discussed the value of regular 
communication. Brenda stated: 
[The school] insisted on a few structural things, like either weekly or biweekly 
telephone meetings between their workplace coordinator and our HR point of 
contact, mainly just to stay synced up and stay aligned and made sure that those 
lines of communication were open, so that when ideas did come up, we were in 
front of them as early as possible. . . .  
I think having that liaison is very helpful to manage the industry partner 
expectation, and . . . the schools. 
Edna shared, “I have been verbose about [communication]. I would say to 
position me for success as an industry partner, so what that means is I need specifics on 
what you need from me and [the] timelines.” Brenda further expressed the need to help 
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high school staff members understand the nuances required for successful engagement 
with industry partners. Brenda discussed assisting the high school with: 
Putting some corporate structure around how they have the interactions with the 
corporate partners, so that the school looks like it’s a professional organization, 
not like a school interacting with students. That’s a hard thing for some of the 
schools to recognize, that when they’re dealing with businesspeople, it’s very 
different than interacting with a group of captive students who are here at the 
school all the time, or with other teachers or administrators. 
Participants also discussed the importance of communicating effectively with 
college partners. Frank’s organization spends a significant amount of time discussing the 
curriculum with the college partner. Frank shared that the company’s leaders believe that 
it is important to remain in communication with the college partner because technology 
changes. Frank expressed that constant communication ensures that the college credit 
hours obtained by students align with workforce demands.  
 Other participants expressed the desire to have more effective communication 
with college partners. For example, Charles shared that there was limited interaction 
between the company and the college partner. Charles stated: 
We don’t know what happens when the kids get to their junior year, and they go 
on to the community college for half a day or a full day. I’m not sure what 
happens there . . . What are they learning? How can the industry partners 
influence what they’re learning because they could be taking something that’s 
outdated? 
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This theme revealed that effective communication is vital to strategic 
partnerships. Participants expressed the importance of discussing the curriculum with the 
education partners to help create a seamless pathway to employment opportunities for 
graduating students. Additionally, effective communication is critical to maintain positive 
working relationships among the various partner organizations.  
Theme 6: Positive Experience 
 Throughout the individual interviews, participants expressed that the effort to 
implement the P-TECH program with high school and college partners was a positive 
experience. Frank described the experience as follows:  
I think [the P-TECH partnership] has been great. It’s still early on. We’re into our 
third year. I think we often have ambitious goals that we often must reevaluate, 
re-pivot. What we thought was going to happen one way doesn’t necessarily it’s 
going to happen that way. So, I think what this is, it is a huge learning experience. 
Angela echoed those sentiments by saying: 
Our experience has been very impactful, not only on myself but my team, in 
really grounding the work that we done. Working and coming to know how 
educators and administrators function to help prepare future leaders has been very 
interesting, but you can tell across the board that everyone is dedicated to their 
job. Overall, our experience has been really uplifting and encouraging and 
energizing for our mission as a company 
. . . I feel like the students graduating from [P-TECH] programs really are top of 
the line in the sense that they’ve even been able to make it through completing 
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high school and college coursework on top of extracurricular activities and 
industry partner engagement. 
Edna shared that the growth of the P-TECH program was exciting and 
participating in the program was rewarding due to the scale of implementation. Edna 
responded: 
There are a number of successes from the industry partner perspective. I would 
say just seeing the evolution in the strength of the program, come from just a few 
industry partners around the table, just eight schools, to now 18 schools. It’s just 
the sheer breadth and stretch and reach of the program. I would say it has been a 
great program to hang our hat on. I guess is the best way to say it. It’s something 
that is a staple in the community that has over the years been an easy conversation 
to have with others in the community and in the business community because they 
know what you’re talking about. It’s been great to help other companies 
understand and learn how to bring on interns and what that looks like for them.  
Other participants, such as Brenda and Charles, identified establishing positive 
relationships with students and participating in their growth and development as 
meaningful outcomes of the P-TECH program. Charles stated, “I’m most proud of, the 
relationships we’ve been able to build with the students and get them excited about future 
technology.” Brenda responded: 
Being able to see the same students [repeatedly] and watch their confidence grow, 
where they would start to raise their hand and speak in front of not only their 
teachers, but they’d speak in front of the industry partners. Then, they spoke in 
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front of the state board of education representative when she came to the school. 
They were very articulate and willing to share every experience that they had had 
and what they appreciated. Just watching the students build themselves up has 
been very fulfilling. 
Edna identified student growth and development as a measure of success 
pertaining to the P-TECH program and added the following:  
Other successes I would say obviously is positioning the students to work hand in 
hand with our employees and with our leadership team and to learn something 
new. It’s great to see that students have an opportunity to advance their education, 
those that who have not been otherwise advanced in their education. That’s an 
amazing outcome.  
The theme positive experience emerged as participants identified successes within 
the P-TECH program. Participants shared that engaging in the P-TECH program was 
meaningful and rewarding. Most participants were proud to discuss their contribution to 
the growth and development of students in the P-TECH program.  
Theme 7: Opportunities for Improvement 
 All participants saw opportunities for improvement within the P-TECH program. 
The theme emerged as participants responded to the third question of the interview. The 
participants highlighted the tightly structured pathways and providing industry partners 
with a greater opportunity to inform the curriculum as the greatest areas for improvement. 
Dawn explicated: 
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These pathways are developed. Sometimes, they’re so narrow in focus and then 
when the curriculum is done, it even tightens it up even more. Maybe that is the 
intention, but I’m thinking for high school students who are still trying to get to 
know who they are . . . [the curriculum] needs to be able to be a bit more fluid. 
Brenda echoed the same sentiment as follows: 
The computer information technology pathway at our school started out with a lot 
more students in it, and they’ve thought like, “Oh, this is not what I thought. I 
want to do something else.” It’s like, “No, no. You’re a junior, baby. You got to 
keep going and finish this up, because right now you’re 3 years in.” I think that’s 
a little bit that double-edged sword. It’s a benefit to a lot of students, but I think 
for some of them [the pathway] might feel limiting. 
Frank identified the need for more flexibility within the curriculum. Frank stated: 
If you keep the program [i.e., pathway] to where people [students] can’t shift, 
that [rigidity] can cause them to go into a [pathway] that may not be as well suited 
for them. Make [the pathway] as flexible as possible so that they can earn their 
high school diploma as well so they can get their associate degree with an 
emphasis in a subject that is more conducive into the marketplace because it 
changes so much and so rapidly. 
Angela discussed the need to develop courses within the program in order to 
create year-round internship opportunities: 
What’s interesting is in wanting to expose the students to what it’s like to work 
and to actually give them internships, we’re limited to the summer right now. On 
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any given school day, we’re working and functioning, and we could expose 
students to what our work is like, but because they are in school, that’s limited. 
An opportunity is building in internship credits . . . so [students] can have more 
exposure throughout the entire year versus just throughout the summer. 
 Additionally, participants reported the desire to have greater opportunities to 
inform the curriculum. Charles shared the following: 
We haven’t had a lot of synergy as far as forming the curriculum itself. I think 
some of those have already been formed on the collegiate level. I think it’d be 
advantageous though to be involved in that part of it with the community council. 
I think it’d be great if we were involved. 
Edna expressed: 
I have not, per se, as an industry partner been asked to participate in [a deep] level 
of curriculum planning and implementation however we would be happy to 
contribute to that. So, I would say that’s an opportunity, and we’d be happy to 
engage. 
Based upon the participants’ responses the greatest opportunities for improvement are 
creating flexibility within the curriculum pathways and allowing industry partners to 
inform curriculum design. 
P-TECH Partner’s Experiences 
  The themes from the participant’s experiences were utilized to construct 
descriptions of their experiences in their roles as P-TECH partners (Moustakas, 1994). 
These narratives explain the participants’ individual lived experiences with the P-TECH 
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industry partner phenomenon (Moustakas, 1994). The individual descriptions of each P-
TECH industry partnership were developed from the verbatim transcribed interviews of 
each participant (Moustakas, 1994). The individual transcripts were examined to 
understand each P-TECH industry partner’s individual experience (Moustakas, 1994). 
The descriptions that follow present the essences of the P-TECH industry partner 
experience for each participant (Moustakas, 1994). The codes that formed from the data 
are presented in Figure 7 according to the participant who provided them. 
 
Figure 7. Participants’ code intersections for presenting the experiential descriptions. 
Angela 
The P-TECH industry partnership experience for Angela involved providing 
valuable workplace learning experiences and creating opportunities for students to utilize 
technical skills. The structures that permeated Angela’s P-TECH industry partnership 
experience are value alignment, mentoring that falls under mentoring and workplace 
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learning, employment opportunities and skills mapping, being a champion, effective 
communication, positive experiences, and opportunities for improvement. Angela stated: 
We are a company that is focused on helping people unlock their potential, and P-
TECH aligns with that. Our company has really given students the opportunity to 
use practical application of their skills. I feel like the students graduating from 
these [P-TECH] programs really are top of the line in the sense of if they've even 
been able to make it through completing high school and college coursework on 
top of extracurricular activities and industry partner engagement.  
Angela provided the education partners with information that affected the 
curriculum and worked collaboratively with both the high school and college partners. 
Angela shared: 
I’ve sat in on a couple of curriculum planning sessions with our college partners 
to inform them of the certifications that are important to us [technology industry], 
especially with software programming. There are so many different 
[programming] languages that students can learn. We’ve really played a role in 
informing [the high school and college partners] of what the most innovative 
[programming] languages that students can learn are which will assist them with 
immediately get a job anywhere. 
 Angela described ways in which the company has mentored students and 
provided workplace learning experiences:  
We were developing a new feature and included students in the process. Students 
were engaged in the process of helping the company understand the problem we 
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were trying to solve and designing the feature to solve that problem. Students 
were also included in follow-up sessions with our designers. The students gave 
the designer feedback on how well they thought designer solved that problem. 
The feedback from students was incorporated and students were part of the final 
review process.  
Angela’s description of the P-TECH industry partner experience informed all seven of 
the themes discussed in the previous section.  
Brenda 
The P-TECH industry partnership experience for Brenda was focused on developing 
meaningful relationships and providing opportunities for students. The structures that 
described Brenda’s P-TECH industry partnership experience were value alignment, 
mentoring and workplace learning, being a champion, effective communication, positive 
experiences, and opportunities for improvement.  Brenda stated: 
I serve as an executive sponsor for the program. It’s my job to make sure that our 
company dedicates the right amount and type of resources toward the [P-TECH] 
program. Our company is deeply committed to helping prepare especially women 
and minorities to take advantage of all the opportunities that are available in 
STEM fields. 
Brenda stated the following when describing ways in which the company has mentored 
students and provided workplace learning experiences: 
Our company has hosted close to 40 interns through the P-TECH program. All the 
P-TECH students at our partner high school have toured our office. We begin the 
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tours when students are in ninth grade. We’ve shared with students how every 
single job at our company requires the extensive use of a computer.  
Brenda discussed multiple advantages for students in the P-TECH program in the 
following explanation: 
The first one, giving high school students the opportunity to get any amount of 
college credit without cost to them or their family, is the biggest, biggest benefit. 
The second thing, putting these students in a school-within-a-school environment, 
where they’re very concentrated with the same kids repeatedly, they’ve got a lot 
of oversight, [and] they see the same teachers. Other advantages [include] being 
focused on careers, seeing companies, getting to interact with other adults that are 
not teachers, seeing what corporate people look like, and seeing what they act 
like. All [the workplace learning experience] is a big advantage, and I think in 
ways that the kids won't even appreciate until later. 
Brenda expressed the company has not provided much guidance or assistance 
informing the P-TECH program curriculum. Brenda stated about “our involvement with 
the actual curriculum, I feel like we’ve been a little light on that. We’ve had some 
opportunities to give input [in curriculum development], both at the high school and at 
the community college.” Brenda highlighted the need to provide more effective training 
for the high school workplace learning coordinators. Brenda stated. “The experiences that 
the industry partners are having with each of the schools is very uneven. I would have 
much better and more robust training for workplace coordinators.” Brenda’s experience 
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as a P-TECH industry partner informed all seven of the themes discussed in the previous 
section.  
Charles 
The P-TECH industry partnership experience for Charles involved prioritizing 
mentoring to build each student’s confidence and to increase student awareness of 
opportunities for employment within the STEM profession. The structures that explained 
Charles’s P-TECH industry partnership experience were value alignment, champion, 
mentoring and workplace learning, effective communication, future employment 
opportunities and skills mapping, positive experiences and opportunities for 
improvement. Charles shared that the overall experience as a P-TECH industry partner 
has been positive. Charles stated the experience has “been a good one because I have a 
great relationship with the students. I’m highly engaged with the students. That’s 
probably been the best part about” the experience with the P-TECH program. Charles 
highlighted the significance of mentoring students by sharing the following statement: 
Enrollment in the logistics pathway was low until I became an industry partner. 
Students were not enrolling in the pathway because they did not understand the 
what type of work included in the logistics field. As a result of my involvement in 
the P-TECH program, the students went from thinking logistics was about using 
forklifts to understanding work in logistics includes use of drones.  
Charles further stated, “[P-TECH] exposes the students to the careers of the future. It 
gives them an opportunity to meet a potential mentor, the company leadership, and 
possibly a job for the future.” 
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Charles also discussed the working relationship with campus administrators and 
workplace learning coordinators. Charles shared, “I assist the workplace learning 
coordinators with [designing] the workplace experiences by helping them to identify the 
types of jobs students should explore, [selecting] field trips and [assisting students with 
writing] resumes and how to interview properly.” Charles expressed the desire to have a 
more meaningful relationship with campus administrators, which resonated in the 
following statement: 
It would be a little bit more helpful if the school administrators were learning 
from the industry partner so [school administrators would] know how to speak to 
who [the industry partners] are and what they [industry partners] bring to the 
table. 
However, Charles explained that the company was able to guide campus administrators 
in making a major purchase that was impactful. Charles shared:  
Within the first 5 days [of my company becoming] an industry partner, I looked at 
the equipment [the high school campus administrators] were going to order with 
grant funds and informed them that they were ordering outdated equipment. I 
changed what they were ordering to a more efficient and effective product. I think 
they were very pleased with [the input I provided regarding the purchase]. 
As it relates to skills mapping, Charles shared that the company has had limited 
involvement in developing the curriculum. Charles stated, “We haven’t had a lot of 
synergy as far as forming the curriculum.” Charles also suggested recruiting additional 
small businesses to support the P-TECH program. Charles said: 
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I think there should be more small companies because they [small companies can] 
engage with students at a different level. Plus, I think that from a small company 
standpoint, it not only shows [students] what industry careers could look like, but 
it also shows entrepreneurship.  
Charles’s experience as a P-TECH industry partner informed all seven of the themes 
discussed in the previous section. 
Dawn 
The P-TECH industry partnership experience for Dawn was complex as the 
company was continuing to determine how to best support the students and the P-TECH 
program. Dawn expressed excitement and challenges associated with implementation of 
the P-TECH program. The structures that explained Dawn’s P-TECH industry 
partnership experience were value alignment, champion, mentoring and workplace 
learning, and opportunities for improvement. Dawn said, “Knowing that students are able 
to graduate with their high school [diploma] and their associates [degree] and then 
they’re halfway through completing a 4-year university degree is one of the key selling 
points of the overall program.”  
Dawn explained that the company became a P-TECH industry partner to help 
generate a pipeline of future employees. Dawn stated, “Thinking about the Information 
Technology industry, in just preparing future workforce leaders, I think it's [P-TECH] 
just an overall benefit for everyone.” Dawn shared that the company has supported the P-
TECH program by providing summer internships for students. Dawn also discussed 
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challenges the company has faced with creating opportunities for students to apply the 
technical skills contained in the curriculum: 
Bridging that gap [between the curriculum and workplace learning experience] is 
one of the things that I find difficult as we try to engage our students with us as an 
industry partner. We are exploring that [bridging the gap] by creating something 
that’s project-based, but again, I personally don’t think we’ve done well at that 
just yet. I would say one of our challenges is providing hands-on support.  
While providing workplace learning experiences that are technical in nature has 
been a challenge, Dawn did share that the company has worked to support students in 
developing professional skills in general. Dawn expressed, “I think the stronger part is 
our support in working with the school has been more so along the lines of helping to 
develop students’ professional skills.” Dawn’s experience as a P-TECH industry partner 
informed four of the seven of the themes discussed in the previous section. 
Edna 
The P-TECH industry partnership experience for Edna is working to help achieve 
the company’s corporate citizenship goals and objectives. The structures that detailed 
Edna’s P-TECH industry partnership experience were value alignment, mentoring and 
workplace learning, future employment opportunities and skills mapping, being a 
champion, effective communication, positive experiences, and opportunities for 
improvement. Edna discussed value alignment as motivation for the company becoming a 
P-TECH industry partner. Edna stated, “The goals and objectives of P-TECH aligned 
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with our corporate citizenship strategy of impacting individuals to earn the education to 
get a job or start a business.” Edna championed the P-TECH program:  
I have led, over the last 4 years, our company’s engagement with P-TECH. And 
the rationale behind that is, one, it’s a personal interest, and I wanted to see it 
through and to ensure that what I started is successful. 
Edna added, “I am looking to spread my wings a bit and get more people involved 
with supporting the [P-TECH] initiative.” Edna discussed the various ways that the 
company has participated in mentoring and workplace learning activities. Edna stated: 
Our experience has been one that we have provided our employees with 
opportunities to volunteer to impact the students whether it be from career 
readiness trainings, providing speaking opportunities or evaluating large scale 
student projects. 
Edna stated employee engagement with the students is impactful. Edna shared: 
Student entrepreneurs in the business pathway have come [to our offices] for the 
past 2 years to present projects they’ve created. The students pitch and sell their 
products. It’s important [to connect our P-TECH students and our employees]. 
The students have won the hearts of our employees. 
Edna also explained the company has provided student summer internships for the 
past 3 years and “would say the most beneficial role that we've played in helping the 
students prepare for STEM fields is through the internships.” Regarding the curriculum, 
Edna said: 
90 
I have not per se, as an industry partner, been asked to participate in [a deep] level 
of curriculum planning and implementation; however, we [our company] would 
be happy to contribute to [curriculum development]. I feel like I can’t say [the 
curriculum is] good or it’s not good, because I don’t know. When [the students] 
go off to the college level, that’s where I feel the gap is, in positioning my 
understanding [of the curriculum] so that I can speak to what they’re [students 
are] learning, what the context is and how the instructional courses that they’re 
taking or credits feed into job opportunities, or even align with our requirements. 
So, until I see something like that, I [must] trust it.  
Edna’s experience as a P-TECH industry partner informed all seven of the themes 
discussed in the previous section. 
Frank 
The P-TECH industry partnership experience for Frank was deeply rooted in 
helping to cultivate talent to address the immediate need for employees with technical 
skills within the company. The structures that described Frank’s P-TECH industry 
partnership experience were value alignment, champion, mentoring and workplace 
learning, effective communication, future employment opportunities and skills mapping, 
positive experiences, and opportunities for improvement. Frank shared the two reasons 
the company became a P-TECH industry partner. Frank stated: 
I think [our company’s] interest in servicing communities is one aspect of [our 
choice to become an industry partner]. The second aspect of it was the 
opportunity to help students achieve a degree in technology. In hopes that we can 
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bring them into our company through being part of an initiative that we can 
design to grow and develop future employees for our company. 
Frank explained:  
What we face in our industry, in IT [information technology], in this city is not 
enough technical talent. Therefore, the prices that developers will charge us [our 
company] is much higher because they know that the market is there for them. So, 
we spend a lot of money on contracting because of that. What we’re trying to do 
[with P-TECH and other company initiatives is] build and grow that talent. 
 Participant one shared that the most impactful way that the company is helping to 
build the talent pipeline is through mentoring. Frank stated: 
The number one way that we offer to the students is the mentoring. However, that 
mentoring builds from exposure to experience. Part of it is, is a lot of students 
come into it and really don’t understand what information technology is or how 
it’s used. They understand the basic components. That’s a PC, that’s a laptop, 
that's a mobile phone. But there’s all the intricacies that go into that product, 
different parts and methods of programming. We help the [college partner] 
connecting students learning to how [the concepts] are really going to be used in 
the technology world. 
 Frank shared that student interest is the biggest challenge faced within the P-
TECH program. Frank stated: 
I think the biggest challenge, it’s the number one challenge, is does the student 
really want to do it? That’s the key. If the student doesn’t want to do it, then their 
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heart’s not into it. I feel [students] just need to really, truly understand what they 
want to do when choosing a degree program. 
Frank shared student interest is a concern because the company is seeking 
candidates for employment and has invested in the development of the program to ensure 
students are ready to enter the workforce. Frank said: 
We work closely with the dean of the STEM program to determine how can we 
ensure the courses taken align with industry needs if they [students] decide to go 
and join the workforce. Our commitment is [the students are] very well prepared. 
Frank’s experience as a P-TECH industry partner informed all seven of the themes 
discussed in the previous section. 
Composite of the P-TECH Partner Experience 
The individuals’ lived experiences were integrated to form a universal description 
(Moustakas, 1994) of the P-TECH industry partnership that could represent the 
participants’ lived experiences collectively. Emergent themes from participants 
interviews were analyzed to form the composite description of industry partnership with 
K-12 and college partners to prepare students to enter STEM careers (Moustakas, 1994). 
Through examination of the emergent themes, the group’s synthesized description of the 
successes and challenges experienced were identified. This data synthesis provided the 
foundation for understanding the essence of the P-TECH industry partner phenomenon.  
All participants explained their motivation to partner was based upon value 
alignment and the need to develop a pipeline of talent for future employment 
opportunities. Participants shared ways in which they have mentored students, provided 
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workplace learning experiences, and generated resources to support the P-TECH 
program. Four out of six (66%) participants reported that their company provided 
summer internships for students. One participant shared that prior to becoming a P-TECH 
industry partner, their company did not offer internships to high school students.  
  Providing workplace learning experiences resonated from the participants’ 
responses as a success of the program; however, having an opportunity to inform the 
curriculum surfaced as an area for improvement. Participants shared the educational 
pathways needed to have greater flexibility for allowing students to select a different 
program of study as they advanced in the program if needed, to adapt to changes in the 
field, and to have opportunities for internships during the school year, not in the summer 
only. Despite the identified challenges associated with the curriculum, five out of six 
(83%) participants discussed student growth and development in the P-TECH program 
favorably.  
Two participants discussed witnessing an increase in student confidence. Others 
discussed students’ ability to complete both high school and college coursework as a 
strength. All the participants discussed ways in which they have contributed to the 
development of students’ professional skills. Throughout the interview participants 
described ways in which they have personally provided or secured resources and support 
for P-TECH students and the P-TECH program. Therefore, each of the participants were 
champions for the P-TECH program.  
All participants discussed alignment between the P-TECH program and 
organizational goals or the mission of their respective companies. Each shared positive 
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experiences and opportunities for improvement based upon their experiences as a P-
TECH industry partner. Participants described positive relationships with students formed 
through mentoring and workplace learning activities. Four participants (66%) described 
students’ opportunity to earn a high school diploma and an associate degree as a 
significant benefit of the P-TECH program. Four participants (66%) expressed the need 
to have greater participation in developing the curriculum. Two participants (33%) 
explained ways in which they have informed the curriculum. Each of the participants 
(100%) were champions who solicited resources and support for the P-TECH program 
within their respective companies. 
Findings for the Research Questions 
There were seven themes that emerged from the interview data that answered the 
three research questions. Participants responses to the interview protocol established the 
themes and answered the research questions. Overall, collaboratively developing systems 
and effectively communicating in order to build trusting relationships among and 
between the industry partners, colleges, and school district helped to advance the P-
TECH partners through the various stages of strategic partnerships in order to implement 
the program. 
Research Question 1 
 The first research question was: What are industry partners’ perceptions of how 
the P-TECH program prepares students to enter STEM related careers? The question 
explored ways in which P-TECH industry partners described their experiences of 
working collaboratively with K-12 and college partners to prepare students for the 
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workforce. The following four themes discussed in the analysis section were relevant to 
answering this research question: (a) champions, (b) future employment opportunities 
and skills mapping, (c) mentoring and workplace learning, and (d) positive experiences. 
The themes emerged from analysis of participants responses to the interview protocol.  
Research Question 2 
 The second research question was: What are industry partners perceptions of how 
the school district engages business and industry partners in developing career pathways 
which align with Texas HB5 requirements? The question examined participants’ 
involvement with designing and implementing P-TECH program curriculum. The three 
themes applicable to answering the research question were the following: (a) future 
employment opportunities and skills mapping, (b) effective communication, and (c) 
opportunities for improvement.  
Research Question 3 
 The third research question was: What do industry partners perceive as successes 
and challenges associated with the P-TECH program?  Participants reflected upon their 
experiences as P-TECH industry partners highlighting successes, challenges, and areas 
for growth. The participants’ responses to this question were captured in the two themes 
of positive experiences and opportunities for improvement.  
Summary 
This chapter provided the findings derived from qualitative interviews with two 
chief executive officers, two executives responsible for corporate citizenship, a senior 
manager responsible for technology and software development, and a program manager. 
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Data analysis revealed the following emergent themes in their responses: (a) value 
alignment, (b) future employment opportunities and skills mapping, (c) mentoring and 
workplace learning experiences, (d) champions, (e) effective communication, (f) positive 
experiences, and (g) opportunities for improvement.  
The research questions were answered. All participants reported positive 
experiences and opportunities for improvement based upon their perceptions as a P-
TECH industry partner. Participants described mentoring and workplace learning as the 
primary means in which they interact with students pertaining to their preparation to enter 
STEM careers. Four participants described students’ opportunities to earn both the high 
school diploma and the associate degree as a benefit of the P-TECH program.  
Two participants explained ways in which they have informed the curriculum. 
The remaining participants expressed that participating in curriculum development 
activities is an opportunity for improvement. Four participants discussed the need to have 
greater flexibility within the pathways in order to adapt to student needs or changes in the 
field. Each of the participants served as champions having solicited resources and support 
for the P-TECH program within their respective companies. Chapter 5 presents the 
discussion and conclusion to the study. 
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Chapter 5: Discussion, Implications, & Conclusions 
Given the demand for a more skilled workforce and the need to improve post-
secondary completion rates, school districts are working to increase the number of 
students who have access to post-secondary education prior to high school graduation. 
The academic benefits of students participating in dual enrollment programs include 
increased academic rigor during the junior and senior years of high school, overall 
academic success for students, and facilitation of the transition between high schools and 
colleges (Jones, 2013). The TEA’s (2018) P-TECH Blueprint calls for industry partners 
guide educators through a skills mapping process which identifies the skills required for 
entry-level jobs targeted for students graduating from P-TECHs. After the workplace 
skills are identified, they are utilized to develop a 6-year plan to educate students to 
perform those skills. The P-TECH curriculum is derived from the partners’ workplace 
and employment needs (IBM, 2012).  
As part of preparing P-TECH high school students for career readiness, industry 
partners engage with students through a variety of workplace learning experiences, which 
include mentoring, job shadowing, and internships. The first cohort of graduates from P-
TECH programs in Texas graduated in May 2020. Prior to this study, there was little 
substantial evidence of success from the perspectives of industry partners regarding 
whether their demand for middle skill level professionals was met. Therefore, data 
needed to be collected to determine what experiences industry partners had and what 
value they associated with P-TECH partnerships.  
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The following research questions were explored to help superintendents 
understand the motivation to partner and the benefits, successes, and challenges 
associated with implementation of P-TECH programs from the perspective of industry 
partners: 
1. What are industry partners’ perceptions of how the P-TECH program prepares 
students to enter STEM related careers? 
2. What are industry partners’ perceptions of how the school district engages 
business and industry in developing career pathways which align with Texas 
HB5 requirements? 
3. What do industry partners perceive as successes and challenges associated 
with the P-TECH program? 
In this chapter, I will outline several key takeaways from the study and 
implications of how those findings may inform research, policy, and practice. First,  a 
discussion of each research question will be presented to help shape our understanding of 
P-TECH programs based upon the perspective of the industry partners that participated in 
the qualitative study. Next, I will provide implications for future research and policies 
that can impact the implementation and collaboration among P-TECH partners in the 
district and other districts. Finally, I will offer recommendations for future study.     
Discussion of Findings 
The P-TECH design principles by IBM (2012) and the strategic partnerships 
model by Eddy and Amey (2014) were used to create the conceptual framework that 
informed the study and recommendations for P-TECH industry partnerships included in 
99 
this chapter. Seven themes emerged from the interview data that answered the three 
research questions. The themes were: (a) value alignment, (b) future employment 
opportunities and skills mapping, (c) mentoring and workplace learning experiences, (d) 
champions, (e) effective communication, (f) positive experiences, and (g) opportunities 
for improvement. Based upon the findings, the researcher concluded that value 
alignment, building trust, and effective communication are essential in establishing 
strategic partnerships among industry partners, colleges, and school districts to achieve P-
TECH program goals. 
Research Question 1  
The first research question asked: What are industry partners’ perceptions of how 
the P-TECH program prepares students to enter STEM related careers? The question 
explored ways in which P-TECH industry partners describe their experience working 
collaboratively with K-12 and college partners to prepare students for the workforce. The 
four themes relevant to answering this research question were champions, future 
employment opportunities and skills mapping, mentoring and workplace learning, and 
positive experiences. The data showed that the P-TECH industry partners worked 
collectively with high school and college partners by supplementing the curriculum 
helping to prepare students to obtain jobs within the information technology field. As a 
result, the researcher concluded workplace learning experiences are an essential 
component of the P-TECH program and establishing strategic partnerships with business 
and industry is vital to the success of P-TECH programs.  
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Workplace learning experiences are an essential component of the P-TECH 
program, and establishing strategic partnerships with business and industry is vital to 
students’ success. P-TECH industry partners work collaboratively with high school and 
college partners by supplementing the curriculum helping to prepare students to obtain 
jobs within the STEM field (IBM, 2012). P-TECH partnerships are valuable in achieving 
sound educational outcomes and can be of benefit to students and to each organization 
involved (Amey et al., 2010).  
Eddy and Amey (2014) stated that “strategic partnerships are formed based on a 
sense of purpose and for what they contribute in helping leaders meet institutional goals 
and objectives” (p. 1). The first phase of the strategic partnership model includes the 
antecedents for each of the partners to contribute their reasons for initiating or joining an 
existing partnership (Amey et al., 2010). The P-TECH program’s goal of preparing 
students to enter STEM professions served as the motivation for the companies to begin 
to engage in the process of becoming an industry partner. This study’s participants 
described desiring to help students obtain the knowledge and skills required to obtain 
jobs within the information technology field as their major role as a P-TECH industry 
partner. The participants’ desire to cultivate talent for employment opportunities as 
motivation for partnership supports findings by Symonds, Schwartz, and Ferguson (2011) 
who concluded there is a need for K-12 education to focus on promoting career 
development, expanding partnerships with postsecondary institutions, and collaborating 
with industry professionals to address skills gaps. 
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IBM’s (2012) P-TECH design principles recommended creating an integrated 
workplace experience through partnership with business and industry. All participants 
described experiences which demonstrated ways that the company provided work-based 
learning activities. In addition to aligning with the P-TECH design principles, the 
descriptions of the workplace learning experiences shared by the participants were 
reflective of the characteristics of work-based learning activities outlined in the TEA 
(2018) P-TECH blueprint. Work-based learning was also described in the TEA’s (2018) 
blueprint as relevant, high-skill work-based learning experiences that respond to student 
interest and regional employer needs and contribute to students earning aligned industry 
certifications and credentials.  
The mentoring experiences described by the participants were indicative of 
student support as outlined in the TEA P-TECH Blueprint. The TEA (2018) defined 
student support as: 
Wrap-around strategies and services involving multiple stakeholders to strengthen 
both the academic and technical skills necessary for high school and college 
readiness, as well as provide academic, technical, and individual support for 
students to be successful in rigorous academic and work-based learning 
experiences. (p. #12)  
The work-based learning activities and mentoring provided by the industry partners 
served as catalyst to help prepare students to enter STEM professions.  
Additionally, the TEA P-TECH Blueprint called for partnerships with business 
and industry to be formalized by a MOU between the K-12, college and industry partners. 
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TEA requires the MOU to include an agreement that the regional industry or business 
partner will give to a student who receives work-based training or education from the 
partner under the P-TECH program priority when applying and interviewing for any jobs 
for which the student is qualified and are available upon the student’s completion of the 
program (TEA, 2018). Executing the MOU advances the organizations into the second 
phase of the partnerships model.  
The second phase of the strategic partnership captures the processes involved in 
developing the collaboration beyond the self-interest of partners (Amey et al., 2010). 
According to Eddy and Amey (2014) in the second phase, the partnership evolves beyond 
the rigidity of the formal contract and becomes a more informal and flexible relationship. 
In the second phase of the strategic partnership, it is important to develop systems for 
communication that build trust and maintain compatibility (Eddy & Amey, 2014). 
Maintaining and sustaining industry partnerships is vital to the P-TECH program being 
able to ultimately achieve the goal of increasing the number of students successfully 
transitioning from the program into a career in STEM. 
Research Question 2  
The second research question asked: What are industry partners perceptions of 
how the school district engages business and industry partners in developing career 
pathways which align with Texas HB5 requirements? The question examined participants 
involvement with designing and implementing P-TECH program curriculum. The themes 
that answered the research question were future employment opportunities and skills 
mapping, effective communication, and opportunities for improvement. The researcher 
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found that there were limited opportunities for the industry partners to inform the 
curriculum. The researcher concluded it is important to create feedback loops to provide 
an opportunity for industry partners to inform the curriculum and to give equal voice to 
all three entities (industry, high school, and college) forming the P-TECH partnership in 
order to increase the potential longevity of the partnership.  
In order to increase the potential longevity of P-TECH partnerships, it is 
important to establish feedback loops among the partners to provide the opportunity for 
industry partners to inform the curriculum and to give equal voice to all three entities. P-
TECH industry partners shared that they provided workplace learning experiences and 
internships; however, there were limited opportunities to participate in skills mapping 
exercises which aligned the curriculum with future employment opportunities. The MOU 
required the industry partners to provide first-in-line opportunities for P-TECH graduates 
to interview for positions within the company. Therefore, to ensure that students have the 
requisite knowledge and skills required for employment, it is essential that industry 
partners are included in the design of the curriculum and pathways offered within the P-
TECH program. The industry partners in this study indicated that they did not have 
enough opportunity to make contributions to curriculum design. 
P-TECH program is a partnership between high school, college and industry 
partners, the program design aligns with the three primary components of the School-to-
Work Opportunity Act (STWOA, 1994) that include school-based learning, work-based 
learning inclusive of mentoring, and connecting activities designed to coordinate work 
and school-based learning. The STWOA was the foundation for establishing career 
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academies. Kemple and Willner (2008) found that career academies provided a viable 
pathway to postsecondary education; however, they did not create better occupational 
opportunities for students. Kemple and Willner observed that students in career 
academies were offered essentially the same set of academic courses and course 
requirements as those offered to other traditional high school students.  
While P-TECH programs and career academies were designed based upon the 
fundamental purpose to increase the number of students that graduate career ready, 
students enrolled in P-TECH programs have the potential to achieve different outcomes. 
P-TECH programs are designed for students to earn post-secondary credentials. The 
TEA’s (2018) P-TECH blueprint required P-TECH programs to provide a rigorous 
course of study to enable participating students to receive a high school diploma, an 
associate degree, postsecondary certificate provided by an IHE, or industry certification 
during Grades 9 through 14. 
The workplace learning experiences and internships provided through P-TECH 
programs supplemented the curriculum and provided an opportunity for students to 
connect academic learning with the skills needed in the industry partners’ workplaces. 
Although Kemple and Willner (2008) found that career academy programs exhibited 
small or negligible impacts on labor market outcomes, P-TECH programs have the 
potential to positively affect the labor market. P-TECH programs may have a positive 
impact because industry partners agree to provide first-in-line opportunities for P-TECH 
graduates to interview for positions within the company. Yet, to fully achieve this goal, 
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industry partners must have a voice in the development of program design and 
curriculum pathways.  
Research Question 3  
The third research question asked: What do industry partners perceive as 
successes and challenges associated with the P-TECH program? The question was 
designed to identify the experiences the participants classified as accomplishments or 
areas for improvement. The participants’ responses formed the two themes of positive 
experiences and opportunities for improvement. Participants shared positive reflections of 
their experiences mentoring students, providing workplace learning experiences, and 
offering summer internships. The P-TECH industry partners described experiences in 
which they interacted with students or secured resources for the P-TECH program as 
accomplishments. The successes described by the industry partners were reflective of the 
shared values among the partners. All participating partners demonstrated a vested 
interest in the success of the P-TECH program’s students in hopes of developing talent to 
help meet the demand for skilled professionals in their companies. The researcher 
concluded the opportunity to scout future employees is beneficial to P-TECH industry 
partners and presents itself as one of the motivating factors for companies to join the 
partnership.  
P-TECH industry partners found the opportunity to scout future employees was 
valuable and enabled them to view the partnership as a positive experience. P-TECH 
industry partners described their interactions with students and efforts to secure resources 
for the P-TECH program as accomplishments. The participants described interactions in 
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which they mentored students as meaningful. Relationships are core to the ability to build 
effective partnerships (Eddy & Amey, 2014). “Relationship building occurs within and 
among various levels of the involved institutions and includes individuals in a range of 
positions of responsibility” (Eddy & Amey, 2014, p. 47). The researcher found the 
relationships established between the industry partners and students during workplace 
learning ensured mentoring was a vital component of the P-TECH partnerships. The 
relationships between P-TECH industry partners and students was informal; however, the 
partners valuing their relationships with the P-TECH students represented one of the most 
significant outcomes.  
The researcher found participants believed the systems for communicating about 
curriculum design among the high school, college, and industry partner is an area for 
growth. Participants articulated the need to better inform the curriculum to ensure the 
taught curriculum aligned with the rapid changes within the industry. This opportunity 
for improvement emerged from challenges participants encountered during development 
of the strategic partnership with the school district and college and based on 
unestablished protocols for effective communication. Feedback loops and systems for 
effective communication are essential to advance partnerships through the developmental 
stage in order to sustain the relationship. Strategic partnerships are sustained when the 
relationship evolves to the place where the partnership is greater than the sum of its parts 
(Eddy & Amey, 2014). P-TECH partnerships require the establishment of feedback loops 
that result in each partner having a role in helping the others and contributing to 
knowledge building among all entities within the partnership.  
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The study’s findings support research that was included in the literature review. 
The participants’ desire to inform the curriculum also aligns with the following 
conclusion by Grand (2017): 
The demand for STEM jobs is growing at a faster rate than general job growth 
across industries, and simultaneously the skills demanded by STEM employers 
have evolved much faster than the STEM curriculum used by school systems. (p. 
#1)  
In order to achieve the goal of preparing students to transition into STEM careers, 
industry partners need to have an equitable voice in informing the program’s pathways to 
ensure the curriculum aligns with employers’ needs. According to Eddy and Amey 
(2014), “a collaborative partnership entails mutual respect, and acknowledgement of 
others’ voices, strengths, values and assets” (p. 62). Based upon participants’ responses, 
the researcher concluded a shared decision-making process that has a formalized system 
to obtain feedback needs to be implemented because it is essential to building and 
maintaining effective partnerships. “Feedback loops provide information on what is 
required to change or adjust as a result of the original decision” (Eddy & Amey, 2014, p. 
60). These formal feedback loops can contribute to each partner’s ability to contribute to 
knowledge building among all entities within the P-TECH program.  
Implications 
This study provided in-depth information regarding the industry partners’ 
experiences as strategic partners of a P-TECH program. Education practitioners engaged 
in P-TECH partnerships might use these findings to understand the motivations, 
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successes, and challenges associated with the implementation of P-TECH programs from 
industry partners’ perspective. With an understanding of how partnerships with business 
and industry come together and what facilitates or challenges their longevity, educators 
can construct more effective strategic alliances between sectors to address education and 
workforce learning needs (Amey et al., 2010).  
The implications are presented within the context of Eddy and Amey’s (2014) 
strategic partnership model. The first phase of the model focuses on the motivations to 
partner. It is important for educators to understand the reasons and factors that influence a 
company to become an industry partner. The researcher found participants in the study 
were motivated to partner based upon value alignment and the need to develop a talent 
pipeline for future employment opportunities. These factors contributed to the industry 
partners willingness to provide workplace learning experiences inclusive of mentoring 
students and providing internships. The motivations leading a company to partner may 
influence the longevity of the relationship (Eddy & Amey, 2014). Therefore, educators 
are encouraged to develop an on-boarding process designed to uncover the underlying 
assumptions had by potential industry partners and to discuss explicitly the motivations 
for partnership prior to moving to formalize the partnership. These motivations that need 
to be explored and discussed include a company’s goals and anticipated outcomes.  
The second phase of the model consists of the processes to develop collaboration 
beyond the self-interest of partners (Amey, et. al, 2010). This phase also includes 
formalizing the partnership through contracts or MOUs. Additionally, during this phase it 
is important for partners to collectively develop systems for communication and decision-
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making. “How partnerships begin sets the stage for future interactions and sets 
expectations for communication and information sharing” (Eddy & Amey, 2014, p. 55).  
The participants expressed the systems for communication about curriculum 
between high school, college, and industry partners needed to be improved. Furthermore, 
the researcher concluded that feedback loops are needed to provide the ongoing 
opportunity for industry partners to inform the curriculum and to ensure there is an 
equality of voice among all three entities forming the P-TECH partnership. By 
establishing a feedback loop, the potential longevity of the partnership would be ensured. 
Therefore, an implication for practice is for P-TECH partners to collectively establish a 
structure for decision-making that includes feedback loops that allow for assessing 
progress toward achieving P-TECH program goals, modifying and adapting the 
curriculum, and informing all entities of each other’s continual improvement efforts. 
The second phase of the model also includes forming relationships. Eddy and 
Amey (2014) stated that “what often begins with a formal process increasingly relies on a 
social process as the partnership progresses and becomes more institutionalized” (p. 13). 
Relationships are the cornerstone of partnerships. P-TECH programs are comprised of a 
partnership between K-12 school systems, institutions of higher education and industry 
partners. However, the researcher found the relationships between industry partners and 
students were an important component of the P-TECH program. Participants shared their 
positive experiences of interacting with students. Although several participants expressed 
having concerns about students’ interest in persisting in the information technology 
pathway. As such, interactions with students and student persistence in the pathways may 
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impact the partnership designed for cultivating talent for future employment opportunities 
and the motivation of the industry partner. As a result, an implication for practice is for 
K-12 educators to develop a tool to access students’ interest in the program’s specific 
pathways prior to their enrollment in the P-TECH program.  
The third and final phase of the strategic partnership model by Eddy and Amey 
(2014) is partnership capital. Partnership capital represents the evolution of the 
partnership that occurs “when there is networking, when shared beliefs regarding the 
focus and processes of the partnership are created, and when time spent working as a 
team results in a sense of shared norms and an alignment of processes” (Amey et al., 
2010, p. 342). Symonds et al. (2011) found that solutions to address the skills gap involve 
developing programs to accelerate high school students’ skills development through 
earning postsecondary STEM certificates and credentials. Symonds et al. concluded that 
workplace learning experiences are an essential component of the P-TECH program and 
establishing strategic partnerships with business and industry is vital to students’ success 
in acquiring the technical knowledge and skills required to obtain a job in the technology 
field upon graduating from the P-TECH program. Given the essential role that industry 
partners play within P-TECH programs, educators need to utilize the strategic partnership 
model as a framework to establish, maintain, and sustain partnerships with business and 
industry. According to Eddy and Amey (2014) strategic partnerships can result in 
tangible outcomes and create organizational change. It was clear this study’s findings 
offer opportunities for improving the delivery of P-TECH programs. 
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The final implication involves P-TECH programs, Texas HB5, and graduation 
requirements. HB5 was enacted to help ensure students obtain the skills necessary to 
enroll in post-secondary education or procure employment (Aycock & Davis, 2014). The 
Foundation High School Program provides an opportunity for students to earn 
endorsements in specific areas of study inclusive of STEM.   However, to earn 
distinguished achievement students must complete 26 credits inclusive of four credits of 
math including Algebra II, four credits of science, all FHSP curriculum requirements and 
earn an endorsement. P-TECH students earning an Associate degree, completing 12 
hours of college academic courses or earning a nationally or internationally recognized 
business or industry certification may also earn a performance acknowledgement on their 
high school diploma and transcript (Required coursework, §19 TAC chapter 74, 
subchapter G.; Graduation requirements, §19 TAC chapter 74, subchapter B.). In order to 
complete the FHSP, college degree requirements and participate in work-based learning 
activities, P-TECH students can remain enrolled in high school for six years (TEA, 
2018).  
Given that P-TECH program goals include addressing regional workforce 
demands, the 6-year enrollment time span may prohibit companies with immediate hiring 
needs from pursuing the opportunity to become a P-TECH industry partner. The specified 
courses required for high school graduation and college degree completion were 
identified as an area of concern by several of the study participants. Other participants 
discussed their companies’ limited opportunities for informing the curriculum.  
Therefore, an implication for policy is for lawmakers is to consider reducing the number 
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of core content courses required for P-TECH students in order to create an opportunity 
for industry partners to assist school districts and colleges with designing innovative 
courses aligned with workforce needs. Additionally, reducing the number of required 
courses in the core content areas may help students to graduate from P-TECH programs 
with a high school diploma, associate degree, industry recognized certification, and work-
based learning experiences within 4 years.  
Recommendations for Future Study 
P-TECH industry partnerships provide students with direct exposure to industry 
professionals in STEM fields in order to equip graduates with the knowledge and skills to 
successfully transition into the workforce. The purpose of this study was to gain a deeper 
understanding of P-TECH industry partner experiences, perspectives regarding program 
implementation, and roles in the P-TECH partnership. In the following paragraphs I 
present several recommendations for future study.  
First, a case study research design can help to examine the P-TECH program from 
the voices of school administrators and college partners in addition to industry partners. 
Data collected from the case of study may provide additional, in-depth insight into 
successes and challenges with implementation of programs. Data may also provide 
district administrators with insight regarding best practices for implementing P-TECH 
programs in the future. 
Second, a longitudinal, mixed methods study for analyzing the success of the P-
TECH program in accomplishing its goals of increasing the number of students earning 
post-secondary credentials and entering STEM professions. The first P-TECH opened in 
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New York in 2011; therefore, the first cohort of students in the P-TECH program 
graduated from high school in 2015. That graduating class, and each subsequent one, can 
be tracked to measure the trends of the partnership’s success in accomplishing its goals.  
Third, a qualitative study of industry partners representative of different STEM 
pathways and careers. There are various industries represented by the STEM pathways 
that are offered in P-TECH programs. This study was a qualitative study of industry 
partners within the information technology field. The study of P-TECH industry partners 
could be replicated to understand the phenomenon based upon the perceptions of industry 
partners in other STEM-focused pathways, such as healthcare. The purpose of the study 
would be to gain a deeper understanding of the successes, challenges and outcomes based 
upon P-TECH program implementation.  
Lastly, a mixed methods study of the impact of P-TECH program graduates on 
STEM industries within a regional market. The P-TECH program was designed to 
address the skills gap in regional markets through partnership of educational institutions 
and industry partners. P-TECH program goals include the opportunity for students to earn 
industry-recognized certificates and postsecondary credentials in addition to workplace 
learning experiences provided by the industry partners based upon the respective 
pathways. Studies that measure the impact of these graduates on their industries’ regional 
markets, and any subsequent trends, could provide valuable knowledge affecting the cost-
benefit analyses of implementing P-TECH programs in other school systems. 
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Conclusion 
The purpose of this study was to examine the experiences and perceptions of P-
TECH industry partners regarding the impact of the P-TECH program in preparing 
students to enter the workforce. Six P-TECH industry partners of the information 
technology pathway were interviewed about their perceptions of working collaboratively 
with K-12 school districts and college partners to implement the P-TECH program. The 
purpose of the study was achieved, and all research questions were answered. There is a 
demand for STEM professions and P-TECH industry partners play a vital role in helping 
to prepare P-TECH graduates to enter STEM careers. The participants identified value 
alignment and addressing workforce needs as motivation for the company to become a P-
TECH industry partners. The industry partners discussed providing workplace learning 
activities inclusive of mentoring and internships. The P-TECH industry partners 
described their role helping to bridge the gap between the curriculum and application of 
the concepts in the information technology field. The industry partners expressed an 
interest in having more instances to inform the curriculum and pathways to help ensure 
alignment between the curriculum and students’ future employment opportunities. 
Through the formation strategic alliances with colleges and industry partners, P-TECH 
programs have the potential to address the demand for professionals with the academic, 
professional and technical skills necessary to enter STEM careers. These partnerships can 
be mutually beneficial, particularly if the Eddy and Amey (2014) strategic partnership 
model is applied by school districts establishing, maintaining and sustaining partnerships 
in order to achieve P-TECH program goals.  
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A final thought involves the timing of this study’s presentation. The ability of the 
P-TECH model to be relevant to current economic circumstances is highlighted in this 
time of the COVID-19 pandemic which has mandated the closure of schools, colleges, 
and businesses throughout the nation. The P-TECH offers a way for not only information 
technology but also healthcare pathways to meet staffing needs in periods of increased 
demands. As a result of the shelter in place regulation school systems are challenged with 
operating virtually for an unspecified timeframe, suggesting an increase in available 
information technology workers may be needed to enable the computer systems and 
software to be deployed for meeting school district’s needs efficiently. While the lasting 
effects of the COVID-19 pandemic are yet to be determined, this situation manifested the 
importance of cultivating talent more quickly than the traditional 4 years of high school 
followed by 4 to 6 years of undergraduate education allows. In order to create a pipeline 
of professionals entering the information technology field, P-TECH may represent an 
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